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EXPLANATION OF LETTERING 


c , cirrus 

c m , circular muscle fibres 
c p , cirrus pouch 
cu , cuticle 

dev, dorsal excretory i essel 
d vm , dorso vonlral musclo fibres 
e , eggs 

e b , excretory bladder 
e c , egg capsules 
e v , excretory vessels 
e v s , external vesicula seminalis 
f c , fertilization canal 
f p , fibrous pad 
j a , genital atrium 
g p , genital pore 
g s , genital sucker 
t p g , interproglottidal gland 
i vs, internal vosicula seminalis 
l , lappets 

l m , longitudinal muscles 
m p , medullary parenchyma 
n , nerve 
o , ovary 

o m , oblique muscle fibres 
ovd , oviduct 


p , parenchyma 
p g , prostatic glands 
pit o , parutenno organ 
i at , retractor muscle 
> s , recoptaculum seminis 
s , spines 

sem, subcuticular muscles 
sg , shell gland 
sph , sphinctor 
t , testes 

t in , transi orso musclo fibres 

u , uterus 

u d , utorino duct 

« p , utorino pore 

u r , uterine reticulum 

u s , uterine sac 

v vagina 

v d , vas defoions 

v e , vasa offorentia 

vet), ventral excretory vessol 

v g , vitelline gland 

4> s , vesicula seminalis 

vt d , vitelline duct 

vit , vulva 

v v a , vngino utorino aperture 
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Supei VI T^ENIOIDEA Zwicke, 1S41 

Synon}ni — Order Ctclophjlhdea Braun, 1900 

Strobiia sometimes composed of a few (three or four), but 
usually of numerous proglottides (segments) The head bears 
four muscular cup-shaped suckers (acetabula), which may be 
armed with spmules A rostellum, which may or may not carry 
hooks, is present in some species , or the head may be lost 
and a pseudoscolex developed (Funbnarm) External seg- 
mentation distinct, except in a few species ( Amtellina , Nemato- 
tcenia), and corresponding with the internal segmentation 
The genital pores are lateral except m the Mesocestoididse 
Each segment may contam one or more sets of genital organs 
The testes vary m number from one to several hundreds 
Ovary single, usually bilobed , vitelline gland single, compact, 
situated behind the ovary except m the Tetrabothrndse 
A vagina is absent m the Aeoleidae and m the Amabilndm 
it is replaced by an accessory canal The uterus may consist 
of a simple sac or it may be replaced by egg-capsules, or by one 
o* more parutenne organs , uterine pores are absent except 
m some species of the Tetrabothrnd®, the eggs being 
liberated as a result of degeneration of the muscular tissue 
and parenchyma Gravid segments are passed m the faeces 
Larval stage, where known, usually a hollow sphere wuth one 
or more invaginations, each of which bears a scolex, or with 
a bladder containing daughter-bladders, both of which contam 
numerous scoleces In some larval forms the bladder is 
almost absent Adults m mammals, birds, reptiles, and 
amphibians 


ILey to Families 

1 Se\es sepaiate, i c , stiobila either male 

or female 

Se^es united, i e , stiobila contaius both 
male and female oigans 

2 Genital ports on \entrnl (flat) suilace ot 

segment 

Genital pores maiginal 

3 Vitelline gland anterior to ovarj , suckers 

usualty with autenor lappets 
Vitelline gland posterior to ov ai}, 6tickeis 
without anterior lappets 

4 Uteius composed of median stem with 

lateial blanches, eirgi with a thick, 
ladialh striated einbrjophore 
Uterus sac-like, leticulate, or unstable, 
eggs with thin embr) opliores 

VOl ii 


[p 202. 

Dicecocestidae, liov , 

2 

Mesocestoididae, p 189 

3 

Tetrabothrndae, p 201 

4 


Tasnndee, p 2. 
5 

B 
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5 He id armed with numerous minute 

hammer-shaped hooks 
Head not armed with hammer-shaped 
hooks 

6 Stiobila cylinduca], external segmen- 

tation incomplete 

Stiobila flat, outer segmentation complete 
with few e\ceptions 

7 Segments with nevei more than four 

testes, genital poies single, innlnleinl 
Segments with numerous testes, nei er 
less than four 

8 Vanina absent, replaced by an nccessorv 

duct, lostellum aimed 
Vagma piesent (e\cept in Apoi inti) 

( ) Vaginal poie ibsent 
Vaginal pore piesent 

10 Head unnamed 

Head aimed (except in Jfeh ohasthe* 
and Ji/iaMome/i a) 

11 Cnnis aeiy large armed w ith prominent 

large '■pines, wo,nislaige and muscular 
Cirrus small, when aimed, tlie spines 
,u e inconspicuous v irins usually small 
and fragile 


D&vaineidse, p 69 

6 

Nematotasnudae, p 193 

7 

p 110 

Hym e n olepididm, 

8 

Amabilndae, p 191 
9 

A cole idee, p 198 

10 [p 25 
An oplocephalidae, 

11 

Diplopostlndse, p 197 


Dilepididas, p ij3 


Family J TAENIIDiE Ludwig, 1886 

Rostellum rarefy rudimentary, usually well developed and 
armed with a double circle of hooks, the hooks in the anterior 
circle being larger than, a d alternating with, those m the 
posterior circle, rarely with a single circle, or unarmed 
Suckers unarmed Gravid proglottides longer than broad 
A smgle set of reproductive organs m each segment Genital 
pores irregularly alternate Testes numerous Ovary bilobed, 
postenoi to testes (except in Cladotcenia and Catenotcema ) 
Uterus with a median stem and lateral branches , eggs with a 
thick, radialfy striated embryophore (except m Cladolcema 
and Catenotcema Adults in birds and mammals 

Type-genus —Tcema Linnaeus, 1758 

Although the genus Tcema does not contam a large number 
of species, it has been subdivided into at least five genera , 
species with an unarmed head, like T sagmata, have been 
placed in a genus called Tcemarhynchus Wemland, 1858, whilst 
T tcemceformis has been referred to two distinct genera, viz 
Hydatigera Lam , 1816, and Reditcema Sambon, 1924, on 
account of the fact that its larval form (Cysticercus fasciolaris 
Rudolphi, 1808) is strobilate 

Hall (1919) divides the genus Tcema into three genera, viz — 

(1) Tcema Linnaeus, 1758 The rostellum is armed with a 
double crown of hooks except in (a) T sagmata, where the head 
is unarmed, and (b) T monostephanos, where the head bears 
a smgle crown of hooks Strobfia usually large Larva a 
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■cystieercus (one bladder containing one bead) Found m 
mammals Tvpe-species — Tcema solium Linnaeus, 1758 

(2) Mutticeps Goeze, 1782 Large worms, rostellum armed 
with a double crown of books Larval stage a ceenurus (one 
bladder with many beads) Type-species — Multiceps multi- 
cops (Leske, 1780) 

(3) Echinococcus Rudolpbi, 1801 Strobila small and com- 
posed of not more tban four or five segments, of wbicb only tbe 
posterior (terminal} one is gravid bead witb a doub e crown 
of books , larval 'stage an ecbmococcus. Tbis is a bladder- 
worm with a thick laminated wall, usually with daughter cysts 
ansmg internally or externally Brood capsules develop m 
both tbe parent and tbe daughter cysts, and contain large 
numbers of minute* scoleces invisible to tbe naked eye Adult 
worms in carnivorous mammals Larval stage m herbivorous 
and omnivorous mammals and birds Type-species — Echino- 
coccus granulosus (Batscb, 1786) 

The writer is of opinion that Hall’s classification, based as 
it is on larval characters, is untenable When a diagnosis is 
attempted of, for example, a worm passed by a dog, no inform- 
ation is available as to whether the larval form is a cystieercus 
or a coenurus The identification of the worm should be possible 
on the morphological characters of the adult Several species 
can be easily so - identified T echinococcus is distinguished 
by its minute size , T sagmata by its unarmed head , T mono- 
stephanos by a single crown of hooks , T tcemceformis by the 
large size of the hooks, etc But the greatest difficulty exists 
m making a diagnosis of most species of Tcema, especially those 
found in dogs This is due to the fact that characters ascribed 
to the various species are very variable 

Until recently, only two species of the genus Tcema were 
known which during their development gave rise to a coenurus, 
viz , T multiceps Leske, 1780, the larval form of which occurs 
in the bram of sheep, and T senalis (Gervais, 1847) the larval 
form of which occurs m the subcutaneous tissues etc of the 
rabbit Certain Italian and German helminthologists were of 
opinion that these two worms were identical, and that the 
eggs, when swallownd by rabbits, could only develop m con- 
nective tissues, and when swallowed by sheep m tbe nervous 
tissues Baillet (1863), however, proved experimentally that 
when dogs were fed with the coenurus from tbe subcutaneous 
tissues of a rabbit, and the adult worm obtained, the egg from 
the adult w r orm would not infect sheep , and, similarly, that 
the eggs fioxn the adult worms derived from a brain coenurus 
would not infect rabbits 

Gaiger (1907) recorded a coenurus from the connective 
tissues of the goat m India As the cyst occurred m the con- 
nective tissues, and not m the bram, and further, as rabbits do 
not occur m India, Gaiger concluded that the larva he had found 

b 2 
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Pn n cipal Chai actei s of 


Number 

of 

hooks 


Size of 
large 
hooks, 
8 


Size of 
small 
hooks, 
1 ‘ 


Length 

of 

worm, 

mm 


T multiceps (Leske, 1790) 

22-32 

150-170 

90-130 

400- 

-1000 

T hydatigena Pallas, 1766 

22-44 

170-220 

110-160 

750- 

-5000 

T ovts (Cobbold, 1869) 

24-36 

156-18S 

96-128 

450- 

-1000 

T solium Linnams, 1767 

25-50 

160-180 

110-140 

2000- 

-8000 

T senahs (Gervais, 1847) 

26-32 

135-175 

78-120 

200- 

-720 

T Irabbei Momez 1879 

26-34 

148-170 

85-120 

ZOO 

T tmmmformis (Batseh, 1786) 

26-52 

380-420 

250-270 

150- 

-160 


T gaigen (Hall, 1916) 

28-32 

160-180 

115-150. 

_250-1800 

T balamceps Hall, 1910 

28-32 

145 ~ 

~ 9&-98 

240 

T antarchca Pulirmaiin, 1922 

28-34 

144-156 

92-102 

250 

T brauni Setti, 1897 

30-32 

130-140 

85-90 

100-180 

T regis Baer, 1923 

32 

290 

190 

160 

T crassiceps Rudolpbi, 1810 

32-34 

186 

135 

120-220 

T hyxnze Baer, 1926 

— 32-38 

223 

127 

300 

T retracta Lmstow,'1904 " 

34 

308 

211 

550 

T pisiformis (Bloch, 1780) 

34-48 

225-294 

132-177 

600-2000 


= ? T polycalcana Linstow, 1903 

38 

238 

158 

108 

T mfantis Bacigulupo, 1922 

35-40 

410 

260 

300 

T laticollis Budolphi, 1819 

38-60 

380-420 

150-183 

50-95 

T omissa Luhe, 1910 

40 

270-290 

90 

500-600 

T macrocystis Diesmg, 1850 

60-74 

320-365 

180-200 

120 


T parva Baer, 1926 

44 

361 

228 

55 

T polyacantha Leuckart, 1856 

62 

58 

34 

120 

T erythrwa Setti, 1897 

20 

85 

95 

140-170 

T phihppina Garrison, 1907 

— 

— 

— 

800-100 0 

T saginata (Goeze, 1782) 

— 

— 

— 

4000-10,000 

!F confusa Ward, 1895 

— 

— 

— 

5000-8000 

T bremneri Stephens, 1908 

— 

— 

— 

? 
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vauaus Species of Tasnia 


Utenno E6T£T S ) Host Distribution 

brunches y 


9-2 G 

29-37 

Cams fain ,C nebrascensis, 
Vulpes lagopvs 

Cosmopolitan 

5-10 

38-39 34-35 

Cams fam , Thous lupus, 

T met>omelas 

Cosmopolitan 

20 25 

30-34 24-28 

Cams fam 

Europe, Africa, Australia, U S 

7-10 

31-36 

Homo sapiens 

Cosmopolitan (sporadic) 

20-25 

31-34 29-30 

Cams fam 

Europe, Asia, Australia, TJ S 

10 

P 

Cams fam 

Iceland, Alaska 

17-18 

31-37 

Felts catus, F maniculata, 
F melivora, Catopuma 
eijia, TJncia concoloi , On- 
eotdes mitts, 0 uetdi, 
0 tigi ma, Cei vai i a 

uenta, Arctogale ermi 
liens, Must el a fotna, 
H martes, Putorms 
pittorms 

Europe, Asia, U S , S America 

12-15 

25-30 

Cams fam 

India, Ceylon 

16-17 

29-37 27-33 

Cams fam , Cenaiia tufa 

US 

13-15 

20 

Cams fam 

Antarctic 

10-12 

35-38 

Cams fam 

Erytlirea, Italy 

7-10 

40 

Uncia leo 

Sudan 

8 

25 19 

Vulpes alopex 

Europe 

12-14 

34 27 

Hysena brunea 

S Africa 

Immature 

— 

V apes fen ilatvs 

Tibet (-) 

8-14 

37 32 

Cams fam , C nebrascensis, 
Thous latians, Felts 
catus, Uncia tigi is, Leo- 
pardus pardus, Uiocyon 
cinereo argenteus 

Cosmopolitan 

— 

— 

Felts pardus 

Ceylon 

? 

35-40 

Homo sapiens 

S America 

Immature 

— 

Lynx lynx 

P 

4-5 

40 

TJncia concoloi , OncotJes 
tigtina 

S America 

8-15 

34-48 25-27 

Cervama rufa, C fasciata, 
Catopuma jaguarandi 
Oncoides tignna, 0 
ueidi, Felis maemra, 
F sp , Galictis sp 

S America, U S 

9-14 

27 23 

Genetta India 

S Africa 

8 

28 22 

Vulpes alopev 

Europe 

6-14 

27 28 

Thous mesomelas 

Abyssinia 

? 

35-41 26-35 

Homo sapiens 

Philippines 

15-30 

30-40 20-30 

Homo sapiens 

Cosmopolitan 

14-18 

39 30 

Romo sapiens 

Texas 

22-24 

39 30 

Homo sapiens 

Higcna 
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must be that of T senahs Dey (1909) recorded the same 
larval parasite not only from connective and subcutaneous 
tissues etc , but also from the brain of the goat, m India 
Southwell (1912) independently recoided Ccenurus senalis 
from the goat m Ceylon The occurrence of the same ccenurus 
in both the brain and connective tissues etc of the goat is a 
very stiiking fact, because in the rabbit it is extremely rare 
for a ccenurus to be found in the biam, whilst in the sheep it 
is raiely found outside the nervous tissue 

Hall (1916) elected a new species of Tcema, which he called 
Mulhceps gaigen, for this worm The adult is found in the dog 
So far as the writer is aw r aie, no morphological differences exist 
between the ccenuri of T mulhceps found m the brain of sheep, 
T senahs from the connective tissues of the rabbit, and 
T gaigen found in both the bram and connective tissues of 
the Indian goat 

The three adult worms which aie said to develop from the 
above ccenuri are so similar that the writer has found it piacti- 
cally impossible to distinguish one from the other even m cases 
in which the adult worm has been ob tamed as a result of feeding 
experiments, and m which it was definitely known that the 
coenuius had been obtamed from the bram of a sheep m the one 
case or the connective tissues of a rabbit m the other 

It will be clear that these three species are very closely lelated, 
and it is even possible that they are morphologically identical 
Developmentally, T mulhceps and T senalis appear to be 
quite distmet because m the first case the larvae are nearly 
always found in the bram, whilst m the other they are usually 
found m connective tissues , but the occurrence of a ccenurus 
m both these positions m the Indian goat justifies the 
supposition of their possible identity In this connection it 
may be noted that the Ascans found m the pig is morpholo- 
gical^ identical with the Ascans found m man Nevertheless, 
it appears to be impossible to infect man with the larvae 
obtained from the pigdscans or to infect the pig with the 
larvae obtamed fioni man 

In view of the fact that woims and their larvae generally show 
a predilection for paiticulai sites m the different hosts which 
they inhabit, it could not be regarded as astonishing if it 
proved to be a fact that the egg of T mulhceps found conditions 
suitable foi its development only in the bram of sheep, or, m 
the case of labbits, m the connective tissue, whilst m the goat 
the conditions were equally suitable m both the above-named 
sites 

The writer lieie accepts the genus Tccma m its widest 
application The species of this genus are so closely related 
that it is impossible to give a satisfactory differential key, as 
will be seen from the table on pp 4 and 5 (after Baer), which 
gives the principal characters of all know n species 
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Genus TiENLA Lmnteus, 1858 

With, the characteis of the family 
Type-species — Tcema solium Linnaeus, 1758 

(1) Taenia solium Linnaeus, 1758 (Fig 222 ) 

S\nonyms ninneioii 1 ;, amongst which me the following — 

Tania cncui bit inn Pallas, 1“81 
T pelliuida Goe/i, 1782 
T vuli/aiib 'Weinei, 1782 
T dint at a Ginelin 1790 
Ci/stira cits pi/i ifoi mis (Tieutlei, 1793) 

JTiilysis solium Zedei, 1800 
T humana at mat a Bieia, 1802 
C cants lludolplii, 1819 
T at mata Piunevie, 1823 
T acaidhoti tas Weuilmd, 1858 
T ( Ci/stotretua ) solium 11 Leuchait, l8(>2 
C s ms Cobbold, 18o9 

Adult worms in man Ceylon , India (Cosmopohta n ) 
Larval form (Cysticerous cellulosae) m pigs and mail Ceylon , 
India (Cosmopolitan ) 

As the anatonw of the various species of Tcema is very 
similar, it is proposed to describe the type -species m some detail, 
and to restrict the descnpticns of others to those characters 
m which they differ amongst themselves 

The woirns attain a length of fiom 2 to 3 m , but may be even 
longei , they are composed of from 800 to 900 segments The 
gravid ones attam a length of from 1 to 1 2 cm. by 5 to 
6 mm m breadth The genital poies are irregulaily alternate, 
and are situated near the middle of the lateial margin of the 
proglottid The neck vanes m length from 5 to 13 mm 

Head The head is globular and has a diameter of from 600 /a 
to 1 mm The rostellum bears a double crown of hooks varying 
m number from 22 to 32 (usually 26 or 28) , the large ones have 
a length of from 160 to 180 /a and alternate megularly with the 
small ones, which measure from 110 to 140 y. 

Muscular System This is well developed, and consists of 
circular muscles which divide the parenchyuna into a cortical 
and a medullary part Immediately external to the circular 
muscles there are a number of longitudinal bundles, the 
larger of which are situated nearest to the circular fibres , a 
second small layer of longitudinal fibres lies just beneath the 
cuticle In addition, dorso-ventral muscle fibres are abundant. 

Excretory System This consists of two mam vessels running 
along each lateral margin , the ventral vessel is larger than the 
dorsal and is usually situated laterally to it 

Nervous System A single nerve runs longitudinally through- 
out the length of the worm along each margin laterally to the 
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excretory vessels , in addition, two minute nerves, one on each 
side, situated dorsally and ventrally to the mam nerve, can 
usually be seen 

Male Genitalia The testes are very numerous and occupy 
almost the whole of the medullary parenchyma between the 
excretory vessels The cirrus sac is comparatively small and 
reaches the ventral excretory vessel The cirrus is unarmed , 
the vas deferens is tightly coiled and runs from the emus sac 
almost in a straight line to near the middle of the segment 

j Female Genitalia The ovary is bilobed and situated pos- 
teriorly, the aporal lobe being slightly larger than the poral 
The vagina runs posteriorly to the vas deferens , near the 



Fig 222 —Ttcma eohum A, head, X 30 , 
B, gravid segment, X C (Original ) 


middle of the segment it curves and passes behmd the 
ovarian isthmus The vitelline gland is a short and broad 
gland situated behmd the ovary, and it sometimes presents a 
bilobed appearance , its duct opens with that of the shell 
gland into the fertihzation canal The shell gland is a small 
globular organ situated between th«- Parian istlimus and the 
vitelline gland The fulh developed uterus consists of a 
median stem with from 7 to 10 lateral compound branches on 
each side 

This worm is of very great importance from both a medical 
and a veterinary point of view Man becomes infected with 
the adult worm through eatmg infected pig’s flesh improperly 
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cooked In addition, if a man swallows the egg as a result of 
the pollution of water or vegetables it develops into the larval 
form (Cysticercus cellulosse) A person harbouring the adult 
worm may also automatically infect himself with the larval 
form as a result of unclean habits , and further, it is stated that 
in some individuals the presence of the adult worm gives rise 
to such acute gastric disturbances that gravid segments are 
regurgitated into the stomach, which is equivalent to thousands 
of eggs being swallowed There is no part of the human body 
from which the larval form has not been recorded Its presence 
in the human eye or brain m particular is of very serious im- 
portance [Normally, however, the larval form is found in the 
flesh of the pig, which becomes infected through swallowing 
eggs which have been passed in human fseces 

C cellulosse attains the size of a pea , it consists of a colour- 
less bladder containing a milky -white spot about the si ze o f a 
pin’s head, this being the head pf the future worm When 
swallowed by man, the bladder is digested, the head is set free, 
and attaches itself to the wall of the intestine and buds off a 
cham of segments 

<2) Taenia sagmata Groeze, 3 782 (Fig 223 ) 

Synonyms numerous, amongst which are the following — 

Icemu solium Linnaeus, 1758 ( pro parte) 

T cucurbitma Fallas, 1781 {pro parte) 

T viennib Biera, 1802, Moqum-Tandon, I860 
r lata Pruner, 1847 

Bothriocephalus ti o/ncus Schmidtniullei, 1847 
/’ mediocanellata KucheumPistei, 1855 
r ( Cystotunxa j medioranellata LeucLni t, 1863 

Adult worms in man only , Ceylon , India (Cosmopolitan ) 

Larval form (Cysticercus bovis) in cattle only , Ceylon , 
India (Cosmopolitan ) 

This worm is also of considerable medical and veterinary 
importance, because it is one of the co mm on parasites of man 
The larval form occurs in the flesh of cattle 

The worm may attam a length of several metres and a 
maximum breadth of 6 or 7 mm , it is composed of about 1000 
segments , the gravid ones measure from 1 to 2 cm in length by 
about 7 mm m breadth The gemtal pores are irregularly 
alternate and situated near the middle of the lateral margin 
of the segment 

The species is distinguished by the fact that the head 
does not bear hooks , it has a diameter of about 1 5 mm , the 
neck is rather long It resembles T solium very closely, 
but differs from it m the following pomts — 

(1) It is larger and more fleshy 

(2) The head is unarmed 



TJENIIDiE 


(3) Tie uterus consist? of a central stem -with from about 
18 to 33 compound lateral branches on each side 

(4) The larval form (C bovis) occurs only m the flesh of 
cat tie, so that the eggs of tins species are not infective to man 

In making a diagnosis of a human infection with a species of 
Tcema, the following points should be noted — 

(1) The eggs of T solium and T sagmata cannot be dis- 
tinguished from each other, so that when eggs are found m the 
fasces one cannot say to which species they belong 






Fig 223 — T&ma sagmata A, mature segment, X ?, B, gravid 
segment, X 8 , C, Tsema egg, x 1000 (Original ) 

(2) The head of T solium and its larva is armed with hooks, 
whilst that of T sagmata and its larva is unarmed A dia- 
gnosis can theiefore be made easily if the bead is available, but 
it is always difficult to obtam the head, and, from a medical 
point of view, when the head is obtained the necessity for 
making a diagnosis has usually passed 

(3) The worms con be identified by the form of the uterus in 
the gravid segments which are normally passed in human fasces 
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In T solium the uterus bears from 8 to 10 branches on each 
side, whilst in T sagmata the number is from about 18 to 33 on 
each side , in each case the branches are counted as they arise 
from the mam stem They can be counted easily with a 
hand-lens if the segments are washed in ordinary fresh water, 
pressed between two shdes, and held up to the light, when 
the uterine branches show up a milky white 


(3; Taenia kydatigena Pallas, 1766 

Sjnonyms — Luinbi icus hydi opicus Tjson, 1691 
Hych a hydatula .Linnaeus, 1767 
Vet mis vesiculit) is eiemita liloch, 1780 
Hyiliitujena oi bicultti is Goeze, 1782 
Teenia mm ginata Batsch, 1786 
Cystica cus tenuiccollis JEtudolpln, 1810 

From dogs , Lahore Gaiger , Sondhi 

Larval forms (Cysticercus tenuicollis) m (1) cattle, sheep, and 
camels (2) goats , Rangoon Meggitt (3) the four-horned 
antelope ( Tetracercus quadncornis) , Zoological Gardens, Cal- 
cutta Southwell (4) ? Cervus axis , apparently Ceylon 
Shipley 

The worm attains a length of from 75 cm to 5 m , the average 
size being 2 m , and consists of from 650 to 700 very fleshy 
segments Gravid ones measure from 10 to 15 mm m 
length and 4 or 5 mm in breadth The posterior margin of 
each segment overlaps the anterior margin of the succeeding 
one In the gravid part of the strobila there is a tendency for 
a median longitudinal furrow to appear on the dorsal and 
ventral surfaces It terminates posteriorly in a notch The 
gemtal pores are irregularly alternate, quite inconspicuous, and 
situated near the middle of the lateral margin of the segment 

Head The head has a diameter of about 1 mm , the ros- 
tellum is armed with from 26 to 44 hooks, the large ones having 
a length of from 170 to 220 mm , and the small of from 110 
to 160 mm 

Male Genitalia There are from 600 to 700 rather small testes 
distributed evenly over the dorsal surface of the segment, but 
not encroaching on the ovarian and vite llin e areas The vas 
deferens is loosely coiled and does not bear a seminal vesicle , 
it runs almost m a straight line from the cirrus sac to the 
middle of the segment and is often pigmented The cirrus sac 
is cylindrical and measures about 450 by 130 /x 

Female Genitalia The ovary is bilobed, each part being 
almost circular , the aporal wing is distinctly larger than the 
poral The vitelline gland is large and lies transversely be hin d 
the ovary Between the vitelline gland and the ovary the 
conspicuous shell gland can be seen From the pore the vagma 
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immediately dilates, and usually has a reflexed loop in the 
vicinity of the longitudinal excretory vessel , it runs to the 
middle of the segment and curves round to the mid-ovarian 
field , it is often pigmented black The uterus consists of a 
central stem with from 5 to 10 stout, lateral, multiple branches 
on each side 

The young larva (Cysticercus tenuicollis) occurs embedded 
in the liver or free , older forms occur attached to the viscera, 
.and especially to the mesenteries and m the abdominal cavity 
of oxen, pigs, sheep, etc 

(4) Tama echinococcus (Zeder, 1803) Siebold, 1853 (Fig 224) 

Synonyms nunieious, amongst which fire the following — 

Echinococcus g> nnulosits (Batsch, 1786) 

E veterinorum Rudolphi, 1810 
E polymoi phus Diesing, 1850 

Echmococcifei echinococcus (Siehold, 1853) Wienland, 1861 
Tcenia ec hinococca Koeberle, 1861 
T (Echinococci fet ) echinococcus Leuckart, 1863 
T (Ai hynchotamia) echinococcus Diesmg, 1864 
T ( Echinococcus ) echinococcus Railliet, 1885 

From dogs, Lahore Gaiger, Sondhi Berhampur, Bengal 
■Southwell 

Larval forms (1) m the lungs of cattle , Colombo South- 
well (2) Horses, cattle, sheep, and camels , India Gaiger. 
{3) Elephants , India Evans , Leece 

The worm measures about 4 mm in length and its maximum 
breadth is 500 p It is composed of from 3 to 5 segments, the 
last segment being somewhat longer than the rest of the worm 
The first segment contains no gemtal organs, the second 
segment is mature, and the third is gravid 

The head bears from 28 to 50 hooks m a double crown, the 
largest hooks measuring 22 to 30 p and the small ones from 
18 to 22 p According to Leuckart, the large hooks measure 
40 to 54 p and the small ones 30 to 38 p In the mature seg- 
ment there are from 40 to 60 testes , the ovary is horse-shoe- 
shaped with the concavity posterior , in this concavity the 
vitelline gland lies The uterus differs from that of other 
species of Tcenia in consisting of a tube which is more or less 
coiled The larval form is a hydatid cyst found m most herbi- 
vorous animals, but principally in cattle It has been 
recorded from practically every organ in the body, but shows a 
predilection for the liver It also occurs frequently m man 
This worm is of great medical and veterinary importance, 
not because the presence of the adult worm in the dog gives 
rise to marked symptoms in that animal, but because the egg. 
when swallowed by either man or herbivorous animals, gives 
rise to hydatid disease 
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Attention has been called to the fact that the worm is 
extremely small, measuring only 3 or 4 mm m length It lies 
buried in the mucous membrane of the dog’s small intestine 



Pig 224 — Twnia echinococcus Entire worm, x 32 
(Original ) 


and post mortem can only be seen -with difficulty, even when 
looked for by an experienced investigator 

The diagnosis of this worm m the intestine of the dog is a 
matter of great difficulty In addition, it should be remarked 
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that several species of Tcema occur in the dog, the eggs of 
which cannot be distinguished one from the other The 
diagnosis of T echinococcus in the dog depends on finding the 
last (gravid) segment in the faeces to do this it is desirable 
that the dog’s faeces should be mixed with fresh water and 
emulsified until of the consistency of porridge Small quan- 
tities (about 1 c c ) are then placed m a black developing dish 
and mixed with more water , when present, the last segment of 
the worm can be seen as a minute body which shows white 
against the black background In the opinion of the writer, 
all dogs suffering from T echinococcus should be destroyed and 
cremated at once, as they constitute a serious danger to man 
and domestic animals 

The larval form in cattle is a bladder, often the size of a 
cricket-ball Multiple infections, especially m the liver of 
cattle, are common, and when the infection is extensive the cyst 
tends to be both smaller and sterile The cyst is a colourless 
body full of fluid , when the fluid is dramed off into a dish, a 
sediment (often referred to as “ sand ”) settles to the bottom 
This “ sand ” consists of an enormous number of heads, each of 
which, when swallowed by the dog, may become an adult worm 
in that animal Sterile cysts are so called because they con- 
tarn no “ sand ” Cattle and other herbivorous animals become 
infected with the hydatid cyst through sivallowing eggs which 
have been deposited on pasture-land m the faeces of infected 
dogs and foxes 

Man becomes infected with the hydatid cyst in a variety of 
ways, e g , pollution of w-ater or green vegetables, or fondling 
infected animals, as a result of which eggs accidentally gam 
access to the mouth 

(5) Taenia pisiformis (Bloch, 1780) Ginehn, 1700 

Sjnonjms — Vet mis lesiculai is pisiformis Bloch, 1780 

Hyclalujcna pisiformis (Bloch, 1780) Goeze, 1782 
JJydatigena utuciilenta Goeze, 1782 
Hydatigena coidata Batecb, 1786 
Hydatigena utnculai is Batscli, 1786 
Ve'icai la ptsf oi mis (Bloch, 1789) fSchranb, 1788 
Tama senata cams domestici and vulpis Kudolplu, 
1793 f 

Cysticercus pisiformis (Bloch, 1750) Zeder, 1803 
Tama senata Goeze, 1782 
Tania noiella Neumann, 1896 
? Tama polycalcana \ Lmstow, 1903 

Prom (1) Dogs , Lahore, Punjab Southwell , Gaiger. 

(2) Cams aureus , Museum Compound, Calcutta Southwell 

(3) Felis iigns , Burduar, Nepal Terai , Sevoke and Sukna, 
Darjeeling District Southwell (4) Felis leo , Zoological Gar- 
dens, Calcutta Southwell (5) Fehs pardus , Wirawila, 
Antissa, South Ceylon v Lrnstow 
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Larval form (Cysticereus pisiformis) apparently not re- 
corded from India 

The Worm attains a length of from 60 cm to 2 m , the average 
length being from 90 to 100 cm It is composed of about 400 
segments The maximum breadth is about 5 mm The 
ter mina l gravid segments attain a length of 1 cm and a breadth 
of 4 mm The posterior lateral angles of all the segments are 
prominent, giving the strobila a serrate appearance The 
gemtal pores are irregularly alternate, not prominent, and 
located near the middle of the lateral margin of the segment 
except in gravid ones, where they frequently he well behind 
the middle of the lateral margin 

Head The head has a diameter of 1 3 mm , the rostellum is 
very powerful, sometimes 640 ft m diameter, and armed with 
a double crown of from 34 to 48 strong hooks The large hooks 
measure from 225 to 294 ft, there being a strongly curved blade 
and a long handle The small hooks measure from 132 to 177 ft 
m length , they have a strongly curved blade, a bifid guard, and 
a blunt distal extremity 

Male Genitalia There are from 400 to 500 testes in each 
segment, and they occupy all the field between the two 
excretory vessels except the space occupied by other genital 
organs They extend between the two lobes of the ovary and 
posterior to the vitelline gland The vasa efferentia open 
Into a distinct semmal vesicle from which the vas deferens 
arises , this is much coiled, and reaches from the middle of 
the segment to the cirrus sac The cirrus sac extends to 
the ventral excretory vessel and is surrounded by glandular 
cells 

Female Genitalia The ovary is bilobed, each lobe being reru- 
form The vitelline gland is a large, transversely placed organ 
situated behind the ovary The shell gland is prominent, 
and is situated between the ovary and the vitelline gland 
The vagma extends from the gemtal pore to the ovary m the 
form of a curve, its internal extremity bemg dilated into a 
rather prominent receptaculum semiras m the mterovanan 
field The uterus consists of a central stem with from 8 to 14 
lateral compound branches on each side 

Under the name Tcema polycalcana Linstow in 1903 de- 
scribed a worm from the intestine of Felis pardus obtained from 
TVirawila, Antissa, South Ceylon It had a length of about 
108 mm and a maximum breadth of about 6 71 mm All the 
specimens were immature, the reproductive organs bemg 
entirely undeveloped The gemtal pores were irregularly 
alternate The rostellum was armed with 38 hookp disposed 
in two rows The large hooks measured about 238 ft m length 
and the small ones 158 ft There can be little doubt that this 
species is identical with T pisiformis 



16 


T.smiD.5: 


The larva is a bladder -worm (Cysticercus pisiformis) found 
in the liver, mesenteries, and, free or attached, in the abdominal 
cavity of rabbits and other rodents 

Taania sp Southwell, 1922 

From Felis tigns , Zoological Gardens, Calcutta Southwell, 
22 n 16 

It is almost certain that this worm is Taenia pisiformis 
(Bloch, 1780) Gmelin, 1790 

(6) Taenia multiceps Leslie, 1780 (Fig 225 ) 

Synonyms — Veimis xesiculai is socialts Blocli, 1780 
T<vnia vesiculans ceiebnna Goeze, 1780 
Hydatigena ceiebiahs Batseh, 1786 
Vesica ) id socialts (Bloch, 1780) Schrnnh, 1782 
Taenia ceiebiahs (Batseh, 1786) Gmelin, 1790 
Polycephalus minus Zeder, 1803 
Coenurus cei ebi ahs (Batseh, 1786) Rudolphi, 1808 
Polytephalus ccentn us Tschudi, 1 837 
Tama multiplex Leuckait, 1852 
Taenia i cxnui us (Tschudi, 1837) Kuchenmeister, 1853 
Multiceps multiceps (Leslie, 1780) Hall, 1910 
Multiplex multiplex (Leuch ait, 1852) Liautard in 
Hall, 1911 

From (I) Dogs , Lahore Gaiger (2) The jackal ( Gams 
aureus). Zoological Gardens, Calcutta Southwell Larval form 
(Coenurus cerebralis) m sheep and camels , Lahore Gaiger 
2 (3) Sus enstatus, Rangoo , Burma Meggitt, who obtamed 
“ numerous cysticercoids fix'-, all parts of the body The 
majority of goats are infected ” It appears almost certain 
that the forms recorded from the pig were specimens of Cysti- 
cereus cellulosae, whilst those from goats were specimens of 
Cysticercus tenuieollis or Coenurus gaigen Hall, 1916 

The worm attams a length of from 40 to 100 cm , and consists 
of from 200 to 250 thin, semitranslucent segments which have 
a maximum breadth of 5 mm The last gravid segment 
measures from 6 to 11 mm in length and about 4 mm m 
breadth The genital pores are irregularly alternate and are 
situated slightly behind the middle of the lateral margm of the 
segment 

Head The scolex has a diameter of about 800 p , the 
rostellum is feebly developed and bears a double crown of 
from 22 to 32 hooks , the large ones measure from 150 to 170 p 
m length , the blade is only slightly curved, the handle straight 
m general direction but with smuous borders and commonly 
notched dorsally The small hooks measure from 90 to 130 p m 
length , the blade is moderately to strongly curved, the handle 
long and tapering, usually curved, the convexity being dorsal, 
and the distal extremitv is turned dorsally 
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Male Genitalia There are about 200 testes, confined princi- 
pally to the lateral fields near the longitudinal canal and ex- 
tending posteriorly to the vitelline glands The vas deferens 
is closely coiled, running m the median direction from the cirrus 
sac to the central stem of the uterus The cirrus sac extends 
from the genital sinus to the excretory vessels , it is sometimes 
curved, and measures from 315 to 350 f. i in length by from 110 
to 145 ft m breadth 



Fig 225 — Ttenxa multtceps Gravid segment, X 10. 
(Original ) 


Female Genitalia The ovary is bilobed, the two halves being 
rather widely separated, fan-shaped and equal m size The 
vitelline gland is small, somewhat triangular, and at some 
distance posterior to the ovary The shell gland lies between 
the vite llin e gland and the mterovanan field The vagina 
possesses no peculiarities The uterus consists of a central, 
von. n c 
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stem with fiom 9 to 2G lateral compound branches on each 
side A striking characteristic of tins species is the almost 
constant interpolation of a utei me branch on each side between 
the ovary and the v itelhne gland 

In Cams aitrciti the -nouns had a length of 7 cm and a 
breadth of 4 mm The head was armed with two rows of 
hooks, 13 in each iow , tlm laigt ones measured 100 p and the 
small 103 p The uteius had 10 bianelics on each side The 
genital poits wcie situated m the middle of the segment 

In specimens fiom Frhs paid us mentioned below there were 
again 13 hooks in each iow, the huge ones measuring 133 p 
and the small ones llb/x This is the Tama sp recorded by 
Southwell m the Ann Trop Meel L Parasitol 1022 

The lari al form is a -vesicle as lnigr as a golf ball, filled with 
fluid, and containing a number of heads (about 130), each of 
which is easilj -visible to tin naked eve and lias a diameter of 
•about 1 3 mm These bends are peculiar m that thev occur 
in clusteis which ore up\ onlv a small part of the internal wall 
of the c-v st, the rest of the cv st being ele ar , thev never become 
detached from the wall of the evst The larva (Ccrnuru9 
cerebialis) occurs m the biam of sheep and (attic, and it 13 
rarely found m nnv r other situation 

It will theiefore be ltalireel that this worm i> of considerable 
veterinarv importance, and wlvui dons are infected with tape- 
worms ei serious attempt should he made to ascertain whether 
this species is picscnt oi not, because if it is the infected 
•dog is continuoush spn acting the “ gid ” disease amongst 
cheep, goats, and other potential hosts 

Jtaeuia sp Sotitliw ell, 1922 

FromFchspardus , Zoological Gardens, Calcutta- Southwell 
The woims measured onlv 1 cm m length and GOO /x 
in breadth , thev were quite immature The large hooks 
measured 133 to 143 p and the small hooks 00 to 100 p 

The writer now refers this species to Tccma rmdliccps Lcske, 
1780 

(7) Tsema tsamsoformiB (jBntstb, 17,"G) AVoHThugel, 1911 

Synonyms — Vet mis icitcularts mans Hmtmnnn, 1G93 
Taiuolrt inui i9 hrputica Iloedercr, 1702 
Twnut ht/ilatiycna I’nllns, 1766 
Vet mm leaculans tamafonm < Bloch, 1780 
Tama cnllo l>i trttrimo Bloch, 1782 
Tama senata Goeze, 1782 
Ili/datir/ena tamaformis Batecli, 3786 
Ci/iticei cm fasciolaris Itudolphi, 1808 
lama ciassirollts Rudolpln, 1810 
Tama tamafui mis (Bloch, 1780) Stiles & Stevenson, 
1905 



UHA 


19 


Adult forms in (1) cats, Lahore Gaiger, Souths ell, and 
Moghe Rangoon, Burma Meggitt (2) Felis viverrma , 
Zoological Gardens, Calcutta Southwell 

Larval form (Cysticercus fasciolaris) m rats , Berhampur, 
Bengal , Civil Veterinary College, Calcutta Southwell 

The worms measure from 50 to 60 cm m length and have a 
maximum breadth of from 5 to 6 mm Only extremely gravid 
segments are longer than broad The genital pores are in- 
conspicuous and liregularly alternate , they are situated at 
th middle of the lateral margin of the segment The head is 
stout, cylindrical, and 1 7 mm thick The rostellum is armed 
with a double crown of from 26 to 52 hooks The large ones 
measure from 380 to 420 /z in length , the blade is slightly 
cuived and the guard shows a tendency to be bifid The 
smaller measure from 250 to 270 fx in length , the blade is 
moderately curved and the handle is straight with a small 
distal enlargement 

Male Genitalia The testes are numerous, closely packed, 
moie or less lateral in position, leaving the central field almost 
clear , anteriorly, however, they extend across the segment 
They also reach posteriorly to the ovary, but do not pass 
behind the vitelline gland The vas deferens is closely coiled 
and extends almost in a straight line from the middle of the 
segment to the cirrus sac , the latter is slender and fiequently 
curved in gravid segments In mature segments it measures 
from 430 to 475 /z and m gravid segments 300 to 345 /x In 
whole mounts it is difficult to see 

Female Genitalia The ovary is bilobed, the poral lobe bemg 
smaller than the aporal The vitelline gland is a some- 
what irregular and conspicuous organ situated immediately 
behind the ovary The shell gland is very inconspicuous 
Frvm the pore the vagma frequently presents a curved dila- 
tation in the vicinity of the excretory vessels, and at this 
point is encircled by a well developed sphincter For the rest 
of its course it runs parallel with the vas deferens to a point 
nerr the middle of the segment and then curves between 
the ovarian lobes The numerous lateral branches of the 
uterus (17 or 18 on each side) are almost parallel with each 
other, but later on become sacculated, especially at their distal 
extremities 

The larval form, known as Cysticercus fasciolaris, occurs in 
the body-cavity, liver, etc , of rats and mice It may attain a 
length of two or three inches and a breadth of 4 mm It 
frequently bears posteriorly a number of segments which, 
however, do not contain any genital organs. 
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(8) Tama senalis (Gervais, 1847) (Fig 226-) 

Synonyms — Ccenttrus senali s Gervais, 1847 

Tania set lahs (Gervais, 1847) Baillet, 1863 
Ccenurus cunicult (Diesing, 2863) Cobbold, 1864 
Ccenurus lowzom Lmdemann, 1867 
Multiplex senalis (Gervais, 1864) Liautard, in IXrL^ 
1911 

From dogs , Lahore , Calcutta , and Angul, Orissa Southwell 
Lahore, Gaiger, Sondhi 

Larval form (Ccenurus senalis) not yet recorded 
The larval form of this species normally occurs- in the sub- 
cutaneous tissues of the rabbit There are, however, no rabbits 
in India, although hares are plentiful GaigerC Dey, and 
Southwell separately recorded what thay believecfto be larval 
forms of this species from the connective tissues of the Indian 
goat, and Dey further recorded it from the brain of that 



Fig 226 — Tania senalis Head, viewed enface, X 59 
(Original.) 

animal Hall, however, considered that the larval forms 
recorded from the goat are not T senalis, and he accordingly, 
in 1916, erected the species T gaigen, the adult form living 
in the dog and the larva in the brain and connective tissues 
of the Indian goat 

The worm measures from 20 to 72 cm in length and has a 
maximum breadth of 3 5 to 5 mm It is very thick dorso- 
ventrally The gemtal pores are prominent and are situated 
in various positions posterior to the middle of these segments 
Mature segments are broader than long, whilst gravid ones 
are longer than broad and may measure from 6 to 12 mm in 
length by 3 to 4 mm in breadth According to Hall, the one 
characteristic of this worm is the fact that the posterior 
margin of each segment overlaps the anterior margin of the 
next 

Head The head is almost spherical and measures from 
850 /i to 15 mm in diameter The rostellum bears from 
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26 to 32 hooks arranged in. a double crown The large ones 
vary in length from 135 to 1 75 \z , the blade is moderately 
curved and the handle sinuous m outline The small hooks 
vary in length from 78 to 120 /z, the blade being strongly to 
moderately curved , the handle is short and curved and the 
guard bifid 

Male Genitalia The testes are very numerous, and at first 
do not invade the median field Later, however, they extend 
into the median field and also occur posteriorly to the ovary. 
Immediately in front of the ovary there is a small field free 
from testes The vas deferens is only slightly coiled The 
cirrus sac is narrow and elongated, measuring from 200 to 300 (z 
in length by from 55 to 100 p m breadth 

Female Genitalia The ovary is bilobed , immediately 
behind it is the somewhat transversely elongated vitelline 
gland The shell gland is inconspicuous and is situated 
between the two lobes of the ovary From the genital pore 
the vagina sometimes presents a reflex loop, or several loops, 
near the longitudinal excretory canal, and then curves gradu- 
ally on its way to the ovary The uterus consists of a central 
stem with from 20 to 25 lateral branches on each side which 
anastomose , it is therefore difficult to count them 

The larval form is Cosnurus senalis which is found in the 
subcutaneous tissue and lumbar muscles of rabbits and hares 
It is apparently indistinguishable from the ccenurus of 
T multiceps, which occurs in the bram of sheep 

Tffima ovis (Cobbold, 1869) Hansom, 1913 

i Synonyms — Cystica cus ovis Cobbold, 1869 

Cysticei cus ovipanens Maddox, 1873 
Cystica cus cellulosai ICuchenmeistei, 1878 
Cysticei cus tenuicolhs Cbatm, 1885 
Cysticercus oupaius Leuckart, 188G 

From dogs , Lahore Southwell 

Larval forms (Cysticercus ovis) not yet recorded from India 
The worm measures 45 to 110 cm in length, with a maximum 
breadth of 6 5 mm , it shows a tendency to twist m the form 
of a spiral The segments have convex lateral borders, and 
only gravid ones are longer than broad , the latter may 
attain a length of 1 5 cm and a breadth of from 3 to 5 5 mm 
The gemtal pores are very prominent and are situated m the 
middle of the lateral margin of the segment The pore may 
attain a diameter of 1 mm and an elevation of 750 p 
Head The scolex is oblong and measures from 800 p to 
1 25 mm m breadth The rostellum hears a double crown 
of from 24 to 36 hooks The large ones measure from 156 to 
188 p m length , the blade is slightly curved, the handle 
narrow, rather long, and often with a well marked concavity 
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on its dorsal border near the guard The small hooks measure 
from 90 to 100 /x m length , the blade is sharply curved, the 
handle long, narrow, and tapering, with a tendency to turn 
ventrally at its distal extremity 

Male Gemtalia There are about 300 testes, crowded together 
laterally and pressing on to the lateral margins of the ovary, 
but not extending posteriorly to it In the median field they 
are more loosely scattered, and anteriorly to the ovary they 
leave a semicircular space The vas deferens is thrown into 
a series of somewhat irregular loops, and occasionally a loop 
crosses the vagina The cirrus sac measures from 450 to 550 /x 
in length and does not extend to the ventral excretory vessel 
Female Gemtalia The ovary is bilobed, the aporal half 
being larger than the poral , both are of a loose open texture 
and are elongated transversely The vitellme gland lies 
posteriorly to the ovary, is very elongated transversely, and 
is of a reticular structure The shell gland is very small The 
vagina usually follows a sinuous course, and either just clears 
the poral lobe of the ovary or crosses it, the latter being, 
according to Hall, a distinctive character of this species The 
uterus consists of a central stem with from 20 to 25 compound 
lateral branches on each side 

The larva (Cysticercus ovis) is found embedded in the heart, 
voluntary muscles, oesophagus, lung, etc , of the sheep and 
goat 

(10) Tsenia retracta Lmstow, 1903 

From Cams eckloni (? Vulpes fernlatus), ? Tibet 
Larval form not known 

Doubt exists as to whether the host of this parasite was 
from Tibet Lmstow states that he obtained the worm from 
Cams eckloni (collection St Petersburg Muse um ) 

Baer (1925)gives the host as Vulpes fernlatus, the Tibetan fox 
The worm was immature and measured 550 mm m length 
The head was armed with 34 hooks arranged m a double crown 
The large hooks had a length of 308 jx and the small ones 211 jx 
The number of uterine branches and the size of the egg are not 
known The species seems closely related to, if not identical 
with, T pisiformis 

t 

(11) Tsema gaigen (Hall, 1916) 

Synonyms — Ccenurus seriahs Gervais, 1847 
MuHtceps yaigen Hall, 1916 

From dogs , Lahore Gaiger , Sondhi 
Larval form (Ccenurus gaigen) in the connective tissues 
and bram of Indian goats, recorded by Gaiger, Dey, and South- 
well 
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The worm varies in length from 25 to 182 cm , the average 
size being about 40 cm The terminal segments measure 
about 14 xmn in length and 2 or 3 mm in breadth , it is com- 
paratively thin, delicate, and translucent The genital pores 
are inconspicuous, irregularly alternate, and situated slightly 
behind the middle of the lateral margin of the segment 

Head. The head has a diameter of about 1 mm The ros- 
tellum is poorly developed, measures about 360 p m breadth, 
and is armed with a double crown of from 28 to 32 hooks , 
the large ones measure from 160 to 180 p in length , the blade 
is slightly curved, the handle nearly straight, with a dorsal 
notch, and the guard in lateral view is eordiform The small 
hooks measure from 115 to 150 p in length, have a strongly 
curved blade, and the handle is rather long and straight, 
tapering to a blunt tip The guard has a median ventral 
depression, but is not bifid , it meets the handle at an obtuse 
angle There is a short but distinct neck 

Male Genitalia There are from 200 to 225 rather large, 
irregularly spherical testes, confined principally to the lateral 
fields , they extend posteriorly as far as the vitelline gland 
The vas deferens arises close to the median stem of the uterus 
and is densely coiled The cirrus sac measures about 260 p 
by from 100 to 125 p and extends to the ventral excre ory 
vessel 

Female Genitalia The vagina is bilobed, each lobe being 
•fan-shaped , the two lobes are close together The vitelline 
gland is somewhat triangular m outline, the apex extends 
into the inter- ovarian field , occasionally the gland is elongated, 
extending along the longitudinal axis of the segment The 
shell gland is comparatively large and situated between 
the two lobes of the ovary The vagina sometimes shows 
a reflexed loop near the excretory vessel , it then pursues a 
wavy course in a wide curve round the poral ovarian lobe to 
the mid-ovarian field The uterus consists of a central stem 
with from 12 to 15 wide compound branches 

The larval form, Coenurus gaigeri, is found m the central 
nervous system, internal organs, intermuscular connective 
tissue, under the peritoneum and subcutaneous tissues of the 
goat m India and Ceylon 

The adult worm is a parasite of considerable veterinary 
importance, and the remarks made with reference to T multi- 
ceps apply equally to this species 


Worms incompletely described and of doubtful determination. 

(1) TiENTA iiea'Ndeb Linstow, 1903 (Fig 227 ) 

From Schneider’s leaf-nosed bat ( Hipposidens speoris), 
ELalpitiya, Ceylon ? Willey. Larval form not known 
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The worm measures about 1 8 cm i if length and has a maxi- 
mum breadth, a little behind the muddle, ot 1 42 mm All the 
segments are broader than long and the genital pores are uni- 
lateral The strobila contains no calcareous corpuscles 

The longitudinal muscles are in two layers, the external 
layer consisting of bundles each containing two or three 
fibres and the internal bundles each containing from six 
to eight fibres There are two longitudinal excretory 
vessels along each margm, one of which is markedly coiled 
The scolex has a breadth of 130 /z, the rostellum of 62 /z. , 
the latter bears, a little distance from its anterior end, a single 
row of 24 peculiarly shaped minute hooks, eaoh of which 
measures about 9 1 p 

The number of testes is not known, but about 20 are visible 
in each transverse section The cirrus sac is small and pyri- 
form The ovary lies in the central substance and consists 
of a number of groups of glands which spread out mostly 

*1 

Fig- 227 — Ttenia meander Rostellar hook, magnification 
unknown (After Inn stow ) 

on the aporal side The receptaculum seminis reaches almost 
to the middle of the transverse section The vitelline gland 
is m the middle of the segment and the shell gland is close 
to it 

The above is an abstract of Lmstow’s description of this 
sphcies 1 * The unilateral pores and the single row of small 
and peculiarly-shaped hooks indicate that it does not belong 
to the genus Tccma , the description is so inadequate that 
it is impossible to place it m any genus, but the shape of the 
hooks, which strongly resemble those of Ohgorchis pauci- 
ieshculalus Fuhrmann, 1913, should enable future investigators 
to identify the worm with considerable certainty 

(2) Taenia sp Lins tow, 1906 

From Hahaster indus Bodd , Nedunkem, Ceylon ? Willey 

(3) TzEnta sp Southwell, 1922 

From a dog , Lahore Southwell 

(4) TzENIA sp Southwell, 1922 

From Ursus torquatus , Zoological Gardens, Calcutta 
Southwell 

(5) TaENiA sp (cystic form) Meggitt, 1927 

From Semnopithecus entellus , Victoria] Memorial Park, 
Rangoon, Burma Meggitt 
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A single cysticercus 11 as obtained The rostellum was 
armed with a double crown of alternating large and small 
hooks, measuring 370 to 400 /x and 260 to 280 fx respectively 
The size of the hooks suggests that the species is closely related 
to T tcemceforrms (Batscli, 1786) 


Family II ANOPLOCEPHALID^E Cliolodkovsky, 

1902 

Scolex unarmed, without rostellum or accessory suckers 
Segments broader than long Genital organs single or double 
in each segment Gemtal pores may be absent Gemtal 
ducts generally pass dorsally to the excretory vessels, but may 
pass between them or ventrally to them Testes numerous 
or few Uterus tubular, reticulate or sac-like , it may become 
transformed into egg-capsules, or it may be replaced by one 
or more paruterme organs Eggs with three envelopes, the 
inner one being chitmous and sometimes bearing a pyriform 
apparatus Adults in birds, mammals, and reptiles In no 
species of this family is the life-history known 

Type-genus — Anoplocephala Blanchard, 1848 

Key to Sul families 

Uterus persistent AnoplocephaJinas, p 26 

Uterus developing parutenne organs Thysanosominae, p 49 

Uterus breilis up into epg-capsules Lmstowmae, p 58 

The family is usually divided into four subfamilies, viz , 
Anoplocephalmaa Euhrmann, 1907 , Lmstowinse Fuhrmann, 
1907 , Thysanosominae Fuhrmann, 1907 , and Avitellminae 
Gough, 1911 Baer has, however, recentl}’ revised the family 
and has united the latter two subfamilies into one, which he 
names Thysanosominae He therefore recognises three sub- 
families only 


Subfamily I ANOPLOOEPHALINiE Fuhrmann, 1907 

Genital pores double, unilateral or irregularly alternate, 
sometimes absent Gemtal ducts pass doisally to excretory 
vessels except in one case, m winch they pass between them 
Testes usually numerous, sometimes reduced to two per segment 
Cirrus pouch well developed Female genitalia m the poral 
half of the segment Uterus tubulai 01 reticulate, becoming 
sac-like latei on Adults in mammals and birds 
Type-genus — Anoplocephala Blanchard, 1848 
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Of the genera included, in this subfamily, the following 
have been recorded from India — 

(I) Anoplocephala Blanchard, 1848 , (2) Momezia Blanchard, 
1891 , (3) Cittotcenw Riehm, 1881 , (4) Bertiella Stiles & Hassall, 
1902 = Bertia Blanchard, 1891 , (5) Aponna Fuhrmann, 1902 ; 
(6) Paronia Diamare, 1900 

Luhe (1910) erected the genus Paranoplocephala to accom- 
modate worms resembling species of Anoplocephala m all 
details except that the genital pores were irregularly alternate 
instead of unilateral 

Baer (1924) established the genus Anoplocephaloides, but 
the characters of this genus were almost exactly those ascribed 
to the genus Anoplocephala The same author in 1917 placed 
his genus Anoplocephaloides as a synonym of the genus Para- 
noplocephala Luhe, 1910, but whereas Luhe mcluded in his 
genus only these species with irregularly alternating pores, 
Baer emended the characters of Luhe’s genus so that it 
mcluded species with unilateral pores As emended by Baer 
it is impossible to say whether a species with unilateral pores 
should be placed in the genus Paranoplocephala or Anoplo- 
cephala It is therefore clear that the genus Paranoplocephala 
must be restricted so as to include only those species with 
irregularly alternating pores 


Key to Genera 

1 Each segment -with a single genital poie 
Each segment with two genital pores 

2 Pores unilateral , , 

Pores irregularly alternate 

3 Large worms parasitic m sheep and cattle , 

eggs with pynfoim apparatus 
bmaller worms parasitic in lahhits and 
limes, eggs with pj rtfoun appaiatus 
Pai asitic in birds , eggs without py ntorm 
apparatus 

4 Uterus extending lateinlly to excretoiy 

■vessels eggs without pynform apparatus 
Uterua situated internal to the excretory 
apparatus 


2 

3 

Anovlocei?hai.a,p 26 

4 

MowirziA, p 37 
ClTTOT-tENIA, p 41 
Paronia, p 46 
Aporina, p 46 
Bfr.tifi.la, p 43 


Genus I ANOPLOCEPHALA Blanchard, 1848 

A single set of reproductive organs in each proglottis 
Genital pores unilateral Genital canals pass dorsally to longi- 
tudinal excretory vessels Vaginal pore ventral to cirrus sac. 
Testes aporal or scattered uniformly throughout the pro- 
glottis Female glands poral Uterus a transversely elongated 
sac with pocket-like appendages anteriorly and posteriorly 
Eggs with well developed pyriform apparatus Adults m 
mammals and birds 

Type -species — Anoplocephala perfoliaia (Goeze, 1782) 
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Key to Species 


1 Paiasites ot Equidm 
Parasites of Elepliantid.e 
Paiasites of llhinoceiotidte 

2 Hend with lappets 
Head without lappets 

3 Small woims usuallj le«s than 2 cm m 

length 

Laige woims up to 15 cm in length 


2 

A manubi lata , p 36 
A giqanlea, p 32 
A pet Johata, p 27 
3 

A mamtllana, p 30 
A maffiia p 30 



Fig- 228 Anoplocephala peifolxata Natural size (After Yorke and Southwell ) 


(1) Anoplocephala perfoliata (Goe/.e, 17821 (Tics 228. 229. 
230, 231, & 232 B ) 

Synonyms — Tama pei fahata Ooeze, 1782 
Tama equina Pallas, 1782 
Tania qnarh ilobuta Abildgnard, 1789 

From the horse , Lahore Gaiger 

The worm attains a length of 7 cm and a breadth of 1 2 cm. 
The scoles is almost cubical and measures 3 mm in breadth 
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and 2 to 3 mm dorso-ventrally The posterior part of 
the scolex bears four small lappets, two dorsally and two 
ventrally, situated one behmd each sucker 

The longitudinal muscles are well developed, and are 
arranged in a large number of small bundles, disposed in a 
single layer The dorso -ventral and transverse muscles are 
well developed The excretory system is much ramified, and 
■consists of two principal longitudinal vessels on each side 



Pig 229 - — Anoplocephaln pei foliatn In toto preparation of anterior 
end, X 6 (After Yorke and So thwell ) 

Male Genitalia There are about 200 testes distributed 
throughout the segment, disposed m two or three dorso-ventral 
layers The external seminal vesicle is prominent, and the 
cirrus sac contains an internal seminal vesicle The cirrus 
measures 450 /z in length, 200 /z m breadth, and is armed 
'Female Genitalia The bilobed ovary is situated on the poral 
side of the segment The aporal lobe is almost twice as large 
as the poral lobe The vitelline gland is situated behmd the 
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ovary in the poral half of the segment The vagina opens 
behind the cirrus sac and dilates into an enormous reeeptaculum 
seminis The uterus at first is a transverse tube "which later 
on becomes sac-shaped and lobed, and finally fills the "whole 

DORSAL 


l M 



Anoplocephala perfohafa 

Fig 230 — Segment, viewed posteriorly, showing male genitalia, X 15. 

(After Torhe and Southwell ) 

Fig 231 — Eggs, x 360 (After Torhe and Southwell ) 
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segment The egg measures about SO p m diameter and the 
oncosphere 16 p It contains a well developed pyriform 
apparatus 

(2) Anoplocephala magna (Abildgaaid, 1789) (Tig 232 B) 

Synonjms — Tania marjna Abildpn'ud, 17S9 
Teenia egui Muellei, 1780 e p 
Tama cginna Pallas, 17S1 e p 
Tama zehicc Rudolpln, 180S 
Tania phcafa Rudolpln, 1810 
-Lnoplot ephaln ~cb) a Itailliet, 1S91 
Anoplocephala icUncta Railliet, 1893 
Anoplocephala phcata vai pediculata Rmlliet, 1893 
Anoplocephala phcata s ar st< angulafa Rnilhet, 1893 
Anoplocephala phcata \ ar > esti icta Railhet, 1893 
Anoplocephala plicata nr set tei Bounlnol, 1912 

From the horse and donkey , Lahore and Calcutta Gaiger 
and Southrvell 

The worm measures up to 25 cm in length and has a maxi- 
mum breadth of 2 5 cm The scolex has a diameter of 3 mm 
and appears globular The suekeis have a diameter of 200 p 

The longitudmal muscles are distributed in three layers 
and are occasionally segregated into bundles 

The excretory system resembles that of A perfohata 

There are from 400 to 500 testes filling the entire paren- 
chyma and disposed m three or four dorso-ventral layers 
The cirrus pouch is long, but only 100 p in breadth It is fur- 
nished with a strong retractor muscle The cirrus is also very 
long and is armed with spines Internal and external seminal 
vesicles are present 

The ovary attains a breadth of 4 5 mm The vitelline 
glands and the ovary are m the poral half of the segment 
The gravid uterus fills the entire segment The egg measures 
70 to 80 p and the oncosphere 12 p A w ell developed pyriform 
apparatus is present 

(3) Anoplocephala niamillana (Mehhs, 1S31) (Fig 232 A) 

Sjnonyms — Tama niamillana MtShlis, 1S31 
Tama globiceps Diesing, 1856 
Anoplocephala globiceps (l)iesmg) Luhe, 1895 
Anoplocephaloides niamillana (M t$lihs) Baer, 1924 
Pai anoplocephala mamillana (MiShhs, 1831) Baer, 1927 

From the horse , Lahore Gaiger 

Baer (1927) places this species m the genus Par anoplocephala 
Luhe, 1910, the characters of which are — Worms of varying 
size Genital pores unilateral or alternating irregularly 
Genital ducts pass dorsally to excretory vessels and nerve 
Testes numerous, situated on the aporal side of the ovary. 
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but they may extend beyond the excretory vessels on the 
same side Female gemtal glands situated in the poral half 
of the segment Uterus a transverse tube which may extend 
beyond the excretory vessels on the ventral side, and become 
sac-like and lobed Eggs with pyriform apparatus Adults 
in rodents and Penssodactyla 

It is difficult to find any justification for placing the species 
mamillana m this genus 



Fig 232 — Outlines of A, Anoplocephala mamillana , B, A perjolxata , 
and C, A magna Natural sixe (Original ) 

The worm attains a length of from 1 to 4 cm and a ma xim um 
breadth of 6 mm Usually, however, it is much smaller and 
measures about 1 2 cm in length, 3 mm in maximum breadth, 
and contains 30 segments The scolex is from 700 to 800 /x m 
diameter 

Male Genitalia There are from 60 to 100 testes disposed 
m several layers and situated in the aporal half of the segment 
Both an internal and external seminal vesicle are present 
The cirrus sac is well developed and pyriform, measuring 
from 800 jx to I mm in length The cirrus is unarmed 
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The female genitalia present no peculiarities The vagina 
opens behind and ventra-lly to the cirrus sac and a large 
receptaculum seminis is present 

The relative size and appearance of the three preceding 
species of Anoplocephala are represented m fig 232 


(4) Anoplocephala gigantea (Peters 1S56) Blanchard, 1891. 

(Fig 233 ) 

Synonv'iis — Teenir gigantea Peters, 1856 
lama maqna Mune, 1870 
Plaqiotecnm gigantea (Peters) Peters, 1871 
Anoplocephala tjitj antca (Peters) Blanch? rd, 1S91 
Anoplocephala latusnna Deiner, 1912 
SchizoWma gigantea (Peters) Douthitt, 1915 
SelnzatePinn latisswia (Deiner) Douthitt, 1915 
Anoplocephala vulgai is South well, 1921 ( Thysanosoma 
sp Southwell, 1916) 

Anoplocephala ntagna nr gigantea (Peters) Bner r 
1923 

JPlagioteema lafi*sinta (Deiner) Stunknrd, 1926 
Plaqiotcema vulgai is ("Southwell) Stunknrd, 1926 
Piaaioteenia Jonga Stunknrd 1926 

From (1) Rhinoceros -i unicornis , Janalcpur, JSTepal Terai,. 
India Southwell (2) Rhinoceros sondiacus , locality un- 
known, specimens m Indian Museum 

This is the broadest cestode known, and apparently is a 
parasite common m both the African and the Asiatic rhino- 
ceros Stunkard (1926) re-established the genus Plagiotcenu i 
based on the large size of th - worm, and so separated it from 
Anoplocephala and Schizotcemu It is evident that it belongs 
to the genus in which it is now placed 

The length of the worm is very variable owing to the fragility 
of its posterior part It vanes from 7 to 15 cm in length 
and has a breadth of from 2 to 4 cm 

The MacCallums, however, have recorded a specimen at 
least 20 feet m length from the Javanese rhinoceros ( R 
sondiacus) , vhether or not the worm was of this species is not 
definitely known 

Scolex The head is usually very small and there are no 
lappets The four suckers are directed forward and slightly 
outward, and have a diameter of about 90 p , there is no 
neck The lateral margins of the antenor segments curve 
forward so that the head rests in a deep depression between 
two shoulders, and can be seen only with difficulty with the 
naked eye 

Muscular > System This is poorly developed , the longitudinal 
bundles have a thickness of about 50 p and the annular 
ones of 15 p , a single bundle of muscle fibres connects the 
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internal extremity of the cirrus sac to the ventral wall 
The dorao-ventral muscle fibres are strongly developed 
Nenous System There are three longitudinal nerves on 
each side, the mam nerve being median The other two are 
small and are situated lateral to the mam nerve, one dorsal 
and one ventral 
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Rg 233 — Anoplocephala gigantea A, transverse section of immature 
segment shoving development of genitalia, X 21 , B, diagram 
of female ducts (Alter Southwell ) 


Excretory System Apparently there is only a single vessel 
on each side It is well developed and has a diameter of 
about 45 fx It gives off numerous lateral branches 

Male Oemtaha There are from 100 to 200 testes , they first 
appear in about segment 15, and they disappear m about 
von rr d 
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segment 62 When fully developed they extend the whole 
distance between the aporal water vessel and the inner ex- 
tremity of the cirrus sac They are situated for the most 
part dorsally but extend ventrally, reaching the rudiment 
of the ovary 

The cirrus sac is first evident in segment 10, where it measures 
about 250 /x in length and 150 /x m breadth The rudimentary 
external seminal vesicle can also be seen m this segment, 
lying immediately median to the cirrus sac A few segments 
further back the cirrus sac has enlarged to 900 /x in length 
and its breadth is 275 /x , it lies dorsally to the water vessel 
and nerve and gradually curves ventrally, until its internal 
extremity lies almost on the ventral surface The outer 
seminal vesicle lies median and dorsally to the cirrus sac , 
it is a U-shaped tube having a diameter of about 40 (x, the 
limbs of which lie close together , the inner limb gradually 
merges into the vas deferens, which narrows and pursues a 
wavy course along the dorsal surface The inner seminal 
vesicle is first visible m segment 26 as a small club-shaped 
cavity near the internal extremity of the cirrus sac , it en- 
larges rapidly, and in segment 37 practically fills the entire 
pouch The cirrus shortens as the inner seminal vesicle 
enlarges, and eventually disappears altogether , apparently 
it is unarmed 

A little further back the cirrus sac measures about 2 mm 
in length and has a breadth of 450 /x It remains this size 
m a number of segments and then gradually becomes 
straighter and narrow, persisting to the last segment The 
outer seminal vesicle also enlarges enormously and alters 
its position accordingly, after which it gradually shrinks 

Female Genitalia The ovary first appears m segment 19 , 
it is situated ventrally and measures 45 fx m the dorso-ventral 
diameter It attains its highest development a little further 
back, and disappears quickly When fully developed, it 
extends laterally to within 650 /x of the aporal water vessel 
and to within 700 ft of the poral water vessel The ovary is 
divided into two wings by the vitelline glands , the poral 
wing has a lateral diameter of about 2 2 mm and the 
aporal of 3 5 mm The median axis of the ovary is very 
slightly on the pore side of the segment. 

The ovary consists of a senes of club-shaped acirn arising 
from a ventral horizontal base , the larger acini measure 
about 470 /x dorso-ventrally and 60 /x laterally They 
decrease in size towards the periphery of the ovary to a slight 
extent ODly In segment 12 the vagina is well defined as 
a clear irregular tube having a diameter of about 70 /x, and 
m segment 14 the receptaculum seminis is seen as a slight 
dilatation of the median extremity of the vagina. Both the 
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vagina and the receptaoulum increase in size rapidly, and 
become enormously distended , in segment 29 the vagina has a 
diameter of about 450 [jl, and the receptaoulum fills the whole 
dorso-ventral area A few segments further back both these 
structures atrophy quickly The vagina has the following 
relationship to the cirrus sac from the genital pore it runs 
inwards, ventrally and posteriorly to the sac, but dorsally to 
the excretory vessel and nerve , it then crosses posteriorly 
to the cirrus sac and runs dorsally to it 

In the median direction the receptaoulum is continued as a 
narrow tube, which is joined by the oviduct and contmues m 
a dorsal direction as a long fertilization canal to the uterus 
After the vitelline gland and receptaoulum seminis are well 
developed they hide the other structures in the vicinity, but 
it was noted that the vitelline duct opens near the junction 
of the oviduot and fertilization oanal, posteriorly and vent- 
rally to the receptaoulum semmis 

The rudiments of the vitelline gland appear with that 
of the receptaoulum seminis m segment 8, and persist up 
to segment 100 The gland itself consists of two definite 
wings separated from each other and presenting a V-shaped 
appearance The poral wing is smaller than the aporal 
wing, the former measuring about 370 by 200 fj, and the latter 
390 by 390 g. , each is lobulated Both wmgs he on, but do 
not touoh, the ventral surface 

The gland consists m segments 24 to 27 of a thickening on 
the wall of the fertilization canal which measures about 75 
by 55 /x , m posterior segments it appears to be absent 

A rudimentary uterus can be seen in segment *7 or 8 In 
segment 17 it consists of a very faint cell-string running 
midway between, the dorsal and ventral surfaces In seg- 
ment 28 it runs between the ovary and the testes as a straight 
tube from one water vessel to the other A little posteriorly 
it enlarges and its course becomes undulating In succeeding 
segments the undulations become more pronounced, and 
still more posteriorly it presents the appearance of a number 
of vertical tubes, not always clearly separated from each 
other ventrally and dorsally, and containing immature eggs. 
Laterally, the extremities of the uterus remain straight and 
-dilated In the posterior segments the uterus fills the proglottid 
entirely, and dorso-ventral and antero-postenor muscular 
partitions can be seen with great clearness m whole segments 
or m sections viewed either end on, dorsally or ventrally No 
sterile segments were observed 

Eggs The eggs enlarge and mature gradually in the posterior 
segments, the pyriform apparatus appearing last The 
mature eggs m preserved specimens are of different shapes 
and sizes, a condition which appears to be dependent on 

d 2 
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reciprocal pressure in the uterus Extreme types are either 
ovoid or cuboid, the latter predominating, but intermediate 
types occur m abundance In preserved specimens the fol- 
lowing dimensions were obtained — Size of egg, 77 to 95 p 
Thickness of outer envelope, 16 to 18 p Diameter of embiyo, 
18 to 19 p Length of horns of pyriform apparatus, 18 p The 
free egg in the fresh condition is undoubtedly spherical In 
immature ones the middle envelope lies close to the outer 
envelope As the egg matures, the middle envelope gradually 
shrinks until it becomes a small mass, about 1 to 2 p m dia- 
meter, attached to the filaments of the pyriform apparatus 
Its size, therefore, cannot be given The eggs contain numerous 
yolk-particles and granular material The horns cross each 
other in veiy mature eggs, and each horn grows out into a 
long filament which becomes applied to the outer face of the 
vitelline envelope 

The segments drop ofi either singly or in clusters of two 
three, or four When single, they assume peculiar shapes 

(5) Anoplocephala manubnata Eailliefc, Henry, <L Bouche, 1914. 

From Elephas maximus , Toungoo, Burma Meggitt 

This worm has a length of from 1 5 to 2 6 cm and a maximum 
breadth of 1 5 cm Railhet has since obtained fragments 
which had a breadth of 4 cm , and so one may reasonably 
assume that the worm attains a much greater length than 
that given above The scolex is almost cubical, 6 or 7 mm 
in breadth and 5 to 6 mm dorso-ventrally The excretory 
and muscular systems resemble those of A perfohata The 
genital pores are situated in the anterior third of the lateral 
margin of the segment 

The very numerous testes are situated dorsally m a single 
layer, and occupy the whole segment between the water 
vessel The cirrus sac is from 1 5 to 1 8 mm m length and 
about 250 p in breadth A large external seminal vesicle is 
present The ovary has a breadth of 1 5 mm , the vitelline 
gland is compact and situated in the middle of the segment 
The vagina opens posterior to the cirrus sac, and is dilated 
into a rather large receptaculum setumis The gravid uterus 
fills the entire segment and is lobulated The egg contains 
a pynform apparatus , it measures from 70 to SO p and the 
oncosphere from 17 to 22 p 

9 A noplocephala sp 

Gaiger (1915) records a worm from a dog m Lahore, 
which he doubtfully refers to the above genus It is, how- 
ever, very improbable that the worm belonged to this genus 
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Genus II KONIEZIA Blanchaid, 1891 

A double set of reproductive oigans m each proglottis, 
with two reticulate uteri which may become more or less 
fused with each other m the median line Genital ducts pass 
dorsahyto the longitudinal excretory vessels Interproglottidal 
glands usually present Vagina ventral and cirrus dorsal on 
right side of segment, the reverse on the left Eggs w ith well- 
developed pyriform apparatus, the horns of which generally 
•end m a disc Adults in mammals 

Type-species — Momezia expanse (Rudolphi, 1810) 

Keg to Specieb 

Interproglottidal glands circular . 9/ ixprtnsa, p 39 

Interproglottidal glands linear M hcnedtm, p 40. 

Worms belonging to this genus occur principal^’ m sheep, 
but they are also found, though less frequently, m the ox In 
none of the species is the life-history known, but it is a fact 
of some significance that the worms occur most frequently 
and plentifully in lambs, whilst in old sheep they are very 
much less common They are long worms measuring from 
1 to 2 5 m in length, having a maximum breadth of over 2 cm , 
and made up of hundreds of segments In all the species the 
head is small and unarmed, and the segments, each of which 
has two genital pores, one on each lateral margin, are broader 
than long, except perhaps a few of the most mature In 
colour they are creamy -white 

Until quite recently helminthologists distinguished the 
following species in domestic stock — expansa, pianissimo,, 
denticulate,, alba, tngonophora, millicolhs, benedeni, neumanni, 
and oblongiceps These so-called species were supposed to 
differ from each other m one or more of the following pomts — 
Size, number, and position of testes, the form and the presence 
or absence of interproglottidal glands, etc The species were 
placed m three groups, viz — 

(1) Species m which the interproglottidal gland is absent — 

alba group Including M alba and M denticulata 

(2) Species m which the interproglottidal gland is a linear 

granulation, situated posteriorly in each segment, 
and parallel to the posterior margin — pianissimo group 
Including M pianissimo, M benedeni, and M neur 
manni 

(3) Species m which the interproglottidal gland assumes 

the form of rings, situated posteriorly m each segment — 
expanse group Including M expansa, M nuUi - 
collis, M oblongiceps, and M tngonophora 
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Rudolphi (1804) described, under the name -Tcznia denti 
cvlala, a -worm from the intestines of cattle Practically 
nothing is known regarding the anatomy of this species, and 
Stiles (1893), after examining a few segments of Rudolphi’s 
ongmal worm, expressed the opinion that “an error had 
occurred in the label of Rudolphi’s specimens, and that they 
were in reality leporine rather than bovine cestodes ” This 
worm is now the type-species of the genus Cittotcema, and Baer 
(1927) states that it has the following synonymy — 

Tcenia denticulata Rudolphi, 1804 , T goezei Baird, 1853 , 
Cittotcema lahssima Riehm, 1881 , Dipilidium latissimum 
(Riehm) Riehm, 1881 , Momezia denticulate, (Rudolphi) 
Blanchard, 1891 , M goezei (Baird) Blanchard, 1891 , M 
lahssima (Riehm) Blanchard, 1891 , Ctenotcenw goezei (Baird), 
jRailliet, 1893 , C denticulate (Rudolphi) Stiles & Hassall, 
1896 , G denticulata (Rudolphi) Stiles & Hassall, 1896 

In 1810 Rudolphi, under the same name, described another 
worm from the intestine of cattle which is believed to differ 
m certain anatomical details from the species described 
by him in 1804, but it has not since been recorded It un- 
doubtedly belongs to the genus Momezia, and appears to 
differ from other species of this genuB in the fact that the 
genital pores are situated at the extreme posterior edges of 
the segments Baer (1927) gives the following synonymy 
of this species — 

Tcema denticulata Rudolphi, 1810 , T alba Perroncito, 1879 , 
Momezia denticulata (Rudolphi) Blanchard, 1891 , M alba - 
(Perroncito) Blanchard, 1891 , M alba var dubia Moruez, 
1891 , M amphibia Lrnstow, 1901 , M alba var nova Sauter, 
1917 , M alba var lonqicollis Sauter, 1917 , M chappmsi 
Baer, 1923 

The mterproglottidal glands can usually only be seen in 
stained specimens, and are subject to considerable variation 
Recent workers have concluded that m reality there are only 
two species of Momezia found m sheep and cattle, viz , those 
m which the mterproglottidal glands are linear (sometimes 
only visible under high magnification), viz , M benedem, 
and those in which the glands are m the form of rings, viz , 
M expanse In both these species the genital pore is situated 
m front of the middle of each lateral margin of the segment. 
In M denticulata Rudolphi, 1810, the genital pore is situated 
at the extreme posterior edge of the segment on each side 
This morphological character is, m the opinion of the writer, 
sufficient to differentiate this worm from M benedeni, and 
M expanse, and I accordingly recognize these three species. 

Sauter (1917) described a species under the name M con- 
^ugens m which the mterproglottidal glands were linear in 
the anterior segments of one strobila and rmg-like in the 
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posterior segments of the same worm Theiler (1924) states 
that she has “ never seen this arrangement, but, as the linear 
gland is often broken up into several smaller parts, I assume 
that this is what Sauter saw 5> If, however, Sauter’s 
observations were correct, this fourth species could be identi- 
fied without much difficulty 

(1) Momezia expansa (Rutlolphi, 1810) (Fig ”3-4 ) 

Synonjms — Tcsnia expansa Rudolph, 1810 

Momesia oblonqiceps Stiles & Hassnll, 1893 
Moxuesia ft ujonopkm a stiles &, Hat-sail, 1893 
Momesia minima Marotel, 1912 

From (1) Ox and camel , India Gaiger, Leece (2) Sheep 
and goat, India Gaiger and Southwell (3) Black-buck 
(Antilope cervicapra) , Zoological Gardens, Calcutta Southwell 
(4) Four-horned antilope {Tetracercus quadricorms) , Zoological 
Gardens, Calcutta Southwell (5) Goat and camel , Burma. 
Meggitt 



The worm attains a length ol from 4 to 5 m and a maximum 
breadth of 1 6 cm The segments are practically always 
broader than long The mterproglottidal glands are grouped 
around bhnd sacs situated at the posterior margin of the 
segment The number present in each segment varies from 
6 or 7 to 30, and occasionally segments be found in which 
they are entirely absent 

Muscular System The circular muscle fibres are scanty and 
loosely distributed , external to them are the longitudinal 
muscles, winch are well developed and consist of a large 
number of fibres loosely segregated into bundles, sometimes 
presentmg the appearance of two layers Laterally the fibres 
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are not evenly distributed Dorso -ventral fibres are rather 
numerous, and even conspicuous in some parts of the strobila 
Excretory System There are two longitudinal vessels on 
-each side, the two ventral vessels being very small 

The genital pores are situated slightly anterior to the middle 
of the lateral margin of the segment 

Male Genitalia There are from 300 to 400 testes , their 
position is subject to considerable variation, but as a rule they 
occupy about the posterior tvro-thirds of the segment between 
the excretory vessels, and they extend in front to the level 
of the anterior margin of the ovary. 

The cirrus sac is a pyriform or fusiform organ having a 
length of from 50 to 100 /x, which extends to the poral excre- 
tory vessels , immediately internal to it the vas deferens is 
thrown into one or two loose coils The cirrus is armed 
Female Genitalia The ovary is hilohed, situated somewhat 
anterior to the middle of the segment and close to the excretory 
vessel Each lohe is prominent and fan-shaped Immediately 
behind it is the conspicuous vitelline gland 

The vagina is a curved tube which, close to the ovary, 
dilates into a large receptaeulum seminis 

The uterus is single and reticulate Dorsallv it extends 
on each side as far as the excretory vessels The egg measures 
about 60 /x m diameter and contains a pyriform apparatus 


(2) Komezia benecLem (Momez, 1879) Blanchaid, 1891. (Tigs 
235 & 236 ) 

Synonyms — Tcsma benedeni Momez, 187° 

Momezia neumanm ilomez, 1891 
Momezia pianissimo Stiles & Rassall, 1893 
Momezia triangularis Marotel, 1912 
Monieaa eonjugens Sauter, 1917 
Momezia crassicolhs Sauter, 1917 
Momezia ci assicollts var not a Sauter, 1917 
Momezia latifi ons Sauter, 1917 
M omezia parca Sauter, 1917 
Momezia pianissimo rar lobala Sauter, 1917 
Momezia pellucid a Blei, 1920 
Momezia translucida Jenkins, 1923 

From sheep , Lahore Southwell 

The worm attains a maximum length of 4 m and a breadth 
of 1 6 cm It is composed of a very large number of segments, 
the postenox ones being fleshy and having a thickness of about 
2 mm The genital pores are situated in the anterior quarter 
of the segment The head has a diameter of about 800 /x 
and the suckers a diameter of about 3 y 

There axe about 500 testes * in young segments these are 
sometimes arranged in the form of two triangles The cirru 
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sac has a length of about 300 p. and a breadth of 100 p The 
female genitalia resemble closely those of M expansa, de- 
scribed above The egg contains a -well-developed pyriform 
apparatus 



The mterproglottidal gland is a narrow linear structure of 
vary mg size disposed transversely, close to the posterior 
margin of the segment 



Pig 236 — Embryophore and hesaoantb embryo from a 
Momezia egg, X 770 (Original ) 


Moxiezia alba (Peironcito, 1879) Blanchard, 1891. 

Southwell (1922) recorded this species from (1) the yak 
(Bos grunmens ), Tibet, and (2) sheep, Lahore, Punjab, India 
The identity of this parasite is not absolutely certain, but 
it is undoubtedly either M expcmsa or M benedem 


Genus III CITTOT.ENIA Riehm, 1881 

A double set of reproductive organs in each proglottis 
Genital ducts pass dorsally to longitudinal excretory vessels 
Testes m an unbroken layer extending across the proglottis 
Vagina ventral to cirrus sac on both sides of segment Uterus 
single or double (one on each side of median line), trans- 
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versely elongated, tubular, generally with simple anterior 
and posterior club-shaped diverticula Eggs with well- 
developed pynform apparatus, the horns of which are long, 
crossing each other, or occasionally without pyriform apparatus 
Adults in mammals and birds 

Type-species — Cittoteema denticulata (Rudolphi, 1804). 


Cittotsema pectmata (Goeze, 1782) (Fig 237.) 

Synonyms — Teema pectmata Goeze, 1782 

Tama marmotee Frolich, 1802 
Tanui leponna Rudolphi, 1810 
Dipyluhuni pectmatum (Goeze) Riehm, 1881 
Momezia pectmata (Goeze) Blanchard, 1891 
Momezin marmotee. (Fiolicli) Blanchard, 1891 
Ctenoteema pectmata (Goeze) Railliet, 1893 
Ctenoteema mat mot ce (Frolich) Railhet, 1893 
Ctenotama perplex a Stiles, 1895 
Ctenoteema vnnabilis, Stiles, 1895 
Cittoteema marmotee (Frolich) St’les & Hassall, 1896. 
Cittotccmd vai labihs (Stiles) Stiles &, Hassall, 1896 
Cittoteema variabilis angusta Stiles, 1896 
Cittoteema variables imbi icata Stiles, 1896 
Cittoteema peipletet (Stiles) Stiles & Hassall, 1896 
Cittoteema quadi ata Lmstow, 1904 
Cittoteema bitisana Lmstow, 1906 
Cittoteema mosaica Hall, 1908 

From (1) Lepus rujicaudatus , Songara, Gonda District, 
United Provinces, India Southwell (2) Lepus mgncolhs , 
Nedunkem, Ceylon Southwell (3) Hare ( Lepus ? hispidus ) ; 
Berhampur, Bengal, India Southwell 

This worm is extremely variable, as has been noted by Hall, 
Lyinann, and Douthitt, and on this account the synonymy of 
the worm, as determined by Baer, is very extensive It 
measures from 5 to 18 cm m length and has a maximum 
breadth of from 1 to 1 5 cm The gemtal pores are double m 
each segment and are situated either near the middle or 
m the anterior half of the lateral margin of the segment 
-The scolex varies m diameter from 300 to 800 p 
The muscular system is well developed The longitudinal 
muscles are in two or three layers of bundles The circular 
md dorso-ventral iibies are numerous The excretory system 
consists of two vessels i mining along each lateral margin, the 
ventral vessels anastomose with each other in the anterior 
part of the segment 

Male Genitalia There are from 60 to 150 testes, situated 
in a single dorsal field between and posterior to the two ovaries, 
and extending between the ovaries and the pores The cirrus 
sac is very long, measuring from 400 to 900 p in length and 
from 60 to 80 p m breadth , the cirrus is also long and unarmed 
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The vas deferens is thrown into coils , inside the sac it dilates 
into an internal seminal vesicle 

Female Genitalia The ovary is somewhat fan-shaped and 
has a diameter of from 600 to 650 p The vitelline gland lies 
immediately posterior to the ovary and has a diametei ot 
about 200 p The uterus is smgle and consists at first of a 
transverse tube situated m front of the testes and extending 
laterally as far as the excretory vessels on the dorsal surface , 
later on it becomes sac-shaped and lobed The egg measures 
from 50 to 60 p m diameter and contains a well-developed 
pyriform apparatus 


u u 



Fig 237 — Cittol&ma pechnata Mature BOgment, magnification 
unknown (After Baer ) 


Citiotjemxa. ayicola Fulnmann, 1897 

Southwell recorded this species from Lophophorus rcjubjiuc, 
Zoological Gardens, Calcutta, and Meggitt doubtfully refencd 
to the same species a worm which he obtained from Somelts 
jungle-fowl, Victoria Memorial Park, Rangoon Southwell 
has re-examined his specimens, and after prolonged seaich 
with the oil-immersion lens, discovered a rostelluni with 
innumerable hooks, each about 9pm length, veiv deeply 
retracted withm the head There can be no doubt that the 
worms are specimens of Cotugma margareta Beddard, 1916, 
and it appears possible that Meggitt’s v orm from the 
jungle-fowl may also be the same species 


Genus IV BERTIELLA Stiles <1 Ilassall, 1902 

Worms of medium size, with a globular scolex Genital 
pores irregularly alternate Genital ducts pass dorsally to 
excretory vessels and nerve Testes numerous, formmg a 
continuous field limited by the excretory vessels Cirrus sac 
slightly developed and containing a semmal vesicle Ovary 
and vitelline gland situated m poral half of the segment 
Vagma surrounded by a layer of glandular cells Uteius a 
transverse sac situated between the excretory^ vessels 
Eggs with a pyriform apparatus Adults in primates 
Type-species — Bertiella studen (Blanchard, 1891 ) 
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Bertiella studen (Blanehard, 1891) Stiles & Hassall, 19U2 
(Pig 238 ) 

Synonyms — Bei tin btadci i Blancliaid, 1891 
Bo tin sati/u Blanehnid, 189] 
fcema (Bei tin) confet ta Meynei,1895 
Beitiella dttdeti (Blanchard, 1891) Stiles & Hassnll, 
1902 

Beitiella satyn (Blancliaid, 1891) Stiles & Hassall, 

Beitiella confeita (Meyner. 1895) Stiles & Hassall, 
1902 

Bei tia polyoi c/its Lmstow, 1905 
Bci tiella cercopitheci Beddaid, 1911 

Prom (1) Simia salyrus , Zoological Gardens, Calcutta 
Southwell. (2) llylobates hoolock, Zoological Gardens, Calcutta 
Chandler 

The worm varies in length up to 80 cm , but the average 
is from 25 to 35 cm , with a breadth of 1 5 cm The scolex 
measures from 300 to 700 /x in diameter 



3?ig 288 — Bei tiella studen Mature segmont, magnification 
unknown (After Baer ) 

The longitudinal musculature is composed of four layers 
of fibres disposed m small concentric bundles each containing 
from 25 to 30 fibres The dorso -ventral and transverse 
muscles are well developed The musculature varies widely 
m different worms and also id different regions of the same 
worm There are four longitudinal excretory vessels , the 
ventral ones are larger than the dorsal, and are muted by a 
rather prominent transverse vessel m the posterior part of 
the segment On each side of the segment there is a mam 
nerve and two accessory nerves The genital ducts pass 
dors ally to the excretory vessels and nerve 

Male Genitalia There are from 150 to 300 testes in one or 
two layers occupying the whole width of the segment Each 
testis measures from 60 to 100 y. The vas deferens pursues 
a straight course before opening into the cirrus sac , this 
measures 400 to 600 /x m length and just reaches to the, ventral 
vessel , it contains a vesicula semmahs The cirrus is armed 
Female Genitalia The ovary is contracted, lobed, and 
Bituated m the poral half of the segment It measures -from 
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200 to 600 p in breadth The vitelline gland is small, kidney- 
shaped, and lies posteriorly and dorsally to the ovary The 
vagina opens posteriorly and ventrally to the cirrus sac 
It is surrounded throughout its length by a layer of glandular 
cells which are more developed m the distal region of the 
vagina There is a large receptaculum semims The uterus 
at first appears as a transverse tube situated between the 
excretory vessels , when fully developed it fills the entire 
segment The egg has a diameter of from 45 to 60 p and 
the oncosphere of from 10 to 16 p , the pyriform apparatus 
is well developed and its horns terminate in long filaments 


Genus V APORINA Fuhrmaim, 1903 

Worms of medium size The genital pores, when present, 
are irregularly alternate , in some species they only occur m 
young segments, whilst in other species they are absent alto- 
gether Genital ducts pass dorsally to excretory vessels and 
nerve Cirrus sac small and slightly developed Testes 
numerous, surrounding the female genitalia The latter are 
situated m the poral half of the segment Uterus a trans- 
verse tube which extends beyond the excretory vessels, 
and may bear diverticula , it later on becomes sac-like and 
lobed Eggs without pyriform apparatus Adults m buds 

Type-species — Aporina alba Fuhnnann, 1902 

Aporina delafondi (Rrulliet, 1892) Baer 1927 (Fig 239 ) 

Sjnonjms — Tama sphenocephala (Rudolphi) Megrim, 1891, ex parte. 
Tama delafondi Railliet, 1892 
JBcrtia delafondi (Railliet) Fubimann, 1891 
JBeitiella delafondi (Railliet) Stiles & Hassnll, 1902 

From (1) pigeons ( Columba sp ) , Kasauk, India Korke 
(2) Platycercus pennanti , Zoological Gardens, Calcutta South 
well 

This species has a length of 14 cm and a maximum breadth 
of 5 mm The scolex has a diameter of 220 p The longi- 
tudinal muscles are composed of numerous small bundles 
which fill the cortical parenchyma The transverse muscles 
are well developed and the dorso-ventral fibres are rather 
thick The genital pores are irregularly alternate and open 
m the anterior thud of the lateral margin of the segment 
There are about 100 testes, situated around the female geni- 
talia, there being more on the aporal than on the poral side 
The vas deferens opens into an external seminal vesicle before 
entering the cirrus sac , the latter is rather small and does 
not reach the excretory vessels on the poral side , it measures 
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only 80 /x in length and contains a rather large internal seminal 
vesicle The cirrus is armed 

The ovary and the vitelline gland are situated in the poral 
half of the segment The vagina lies posterior to the cirrus 
sac and opens into a rather large receptaculum semxnis The 
uterus is a transverse tube which later on, as it fills with eggs, 
becomes saccular and lobed The egg has a diameter of 42 /x 


cp 



.Fig 239 — Ajtonna delafondt Mature segment, magnification 
unknown (After Baer ) 


Genus VI PAEOIOA Diamare, 1900 

Worms of medium size Genital pores double Two sets 
of genital organs in each segment Genital ducts pass dorsally 
to the excretory vessels and the nerve Vagina usually ventral 
to the cirrus pouch on both sides, hut it is sometimes ventral 
on one side and dorsal on the other Testes very numerous, 
forming a single dorsal and continuous field which sometimes 
extends beyond the excretory vessels Uterus at first double, 
each horseshoe-shaped, later on developing numerous diver- 
ticula and becoming a single uterus Eggs without pyriform 
apparatus Adults in birds 

Type-species — Parorna carnnoi Diamare, 1900 
Lins tow in 1888 obtained a worm from Tnchoglossus sicain- 
soni (Austraha) which he named Tcema tnchoglossi His 
description Was very imperfect, and he did not even state that 
the genital pores were double 

Diamare (1900) erected the genus Parorna to accommodate 
a double-pored cestode found m the Australian parrot Cyclo- 
psittacus suavissimus The type -species was P carnnoi As 
Diamare’s description was considered somewhat inadequate, 
Fuhrmann m 1901 placed the genus Parorna as a synonym of 
Maniezia, and at the same time he noted that T tnchoglossi 
lanstow, 1888, was identical with the P carnnoi Diamare 
Nevertheless Euhrmann considered T tnchoglossi as a nomen 
nudum, , apparently the type-species of the genus should be 
P tnchoglossi (lanstow, 1888) 
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In. 1902, under the name of Monzczm columhas, Fuhrmann 
described a worm found in Ptilonopus sp and Columba sp 
In 1918 he re-established Diamuie’s genus Paroma and re- 
ferred the latter species to the genus Paroma It differs from 
P carrinoi in minute details only 

Paroma columbs (Fulu mann, 1902) Fulumann, 1918 (Figs 240 
& 241 ) 

Synonyms — Pat oma can inoi Dinniare, 1900, ei pmte 
Momesta columbce Fuhrmann, 1912 

From pigeons ( Columba sp ) , Berhampur Bengal South- 
well 

Specimens which are gravid, but without heads, have a 



Fig 240 — Paroma calumhm. A, mature segment, X 27, B, segment 
shoving developmg uterus, X 53 (Original ) 


length of about 5 cm and a maximum breadth of 3 mm Some 
of the posterior segments are a little longer than broad The 
genital pores are double and are situated near the middle of 
the lateral margin of the segment 
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The muscular system consists of two small layers of bundles, 
the inner one being the larger The circular fibres are not 
well developed, but are disposed in three laj^ers, viz , one 
internal, one external to the longitudinal muscles, and the third 
small layer between the inner and the outer longitudinal 
muscle bundles 

The excretory system consists of two longitudinal vessels 
on each side, the dorsal one being small and situated laterally 
to the larger ventral vessel The latter vessels communicate 
with each other by a wide transverse branch situated in the 
posterior part of each segment 
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Pig 241 — Paroma columbte A, horizontal section of gravid segment, X 30 
B, transverse section of gravid segment, X 30 (Original ) 


The testes are numerous (over 100) and are situated in 
the posterior half of the segment , they extend laterally 
as far as the ovary and ventral excretory vessel The cirrus 
sac is anterior to the vagina and extends slightly internally 
to the ventral excretory vessel The vas deferens is very 
short and strongly coiled 

The ovary is fan-shaped and consists of a number of tubular 
follicles , immediately posterior to it is a conspicuous vitelline 
gland The vagina runs posterior to the cirrus sac , just 
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anterior to the ovary it dilates into a conspicuous recepta- 
culum sernmis The uterus is at first double m each segment , 
it arises as a semicircular tube surrounding the ovary 
anteriorly on each side of the segment , from it numerous 
compound tubular outgrowths arise extending in the median 
direction , these enlarge and fuse with the outgrowths from 
the opposite side, the walls disappear, and eventually the 
uterus occupies the entire segment, extending laterally to the 
water vessels on each side The egg has a diameter of about 
75 fi and the oncospheres one of 25 y, , a pyriform apparatus 
is absent 


Subfamily II. THYSANOSOMINiE Fuhrmann, 1907. 

Large worms Gemtal pores double or smgle , m the 
latter case they are irregularly alternate. Gemtal canals 
dorsal to excretory vessels, or between them Testes very 
numerous or few, m a smgle field or in two lateral groups 
Female genitalia in poral half of segment Vitelline gland 
may he absent, m which case the ovary contains the nutri- 
tive cells Uterus tubular , may be very long and undulating 
The paruterine organs may be very numerous or smgle They 
each contain several eggs Adults in ruminants 
Type-genus — Thysanosoma Diesmg, 1835 
It has already been noted that Baer has reunited the two 
subfamilies Thysanosominse and Avitellmmse, the characters 
of which are given above The subfamily contains the follow- 
ing genera — (1) Thysanosoma Diesmg, 1835 , (2) Stilesia 
Railliet, 1893 , (3) Avitellina Gough, 1911 , (4) Thysamezia 
Skrjabm, 1926 —H elictome.tr a Baer, 1927 , (5) Ascotcema Baer, 
1927. 


Key to Genet a. 

1 With, a double set of genital organs m each 

segment Thysanosoma, p 60 

With a smgle set of genital organs in each 
segment 2 

2 With one paruterine organ m each segment Aviteliuna, p 63 

With two parutei me organs m each segment Stilesia, p 60 


No species referable to the genera Ascotcema and Thysa- 
mezia have been recorded from India, and doubt exists 
regarding a species referred by Southwell to the genus 
Thysanosoma / 

von ix e 
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Genus I THYSAN0S0MA Diesing, 1835 

Worms of medium size Posterior edges of segment fimbriated 
Tw o sets of genitalia m each segment Gemtal canals between 
excretory vessels and dorsally to nerve Testes very numerous, 
occupying the whole of the posterior half of the segment 
between the two lobes of the ovary No vitelline gland 
Uterus a, single transverse tube which becomes undulated and 
expels its eggs into numerous paruterme organs Adults in 
ruminants 

T 5 r pe-species — Thysanosoma actimoides Diesing, 1835 
Southwell (1913) obtained a worm from Rhinoceros sondiacus 
v hieh he tentatively referred to this genus , it proved to be a 
specimen of Anoplocephala gigantea (Peters, 1856) Blanchard, 
1891 


Genus II STILESIA Railliet, 1893 

Strobila thin and narrow , outer segmentation apparently 
always distinct Longitudinal muscles always in a single 
layer m the cortex A smgle set of gemtal organs m each 
segment Testes m two rows Cirrus sac ventral, and usually 
anterior to the vulva on both sides Gemtal canals pass 
between the excretory vessels and dorsally to the nerve 
Uterus single, but paruterme organs double in each segment 
Parasitic m ruminants 

Type-species — Stilesia <, obipunctata (Rivolta, 1874) 

Key to Species 

Vas deferens closely coiled between cirius 
pouch and outer wall of -ventral excietoiy 
\essel £ vittata, p 61 

\ as defeiens not closely i oiled between emus 
pouch and outpr wall of ventral excretoi', 

vesse l iS’ globipunctata, p 60 

(l) Stilesia globipunctata (Kivoltn, 1874) Kmlliet, 1893 
S\ nonj m Tama globipunctata Ruoltu, 1874 

^ From (1) Sheep , Lahore Gaiger and Southwell (2) Goats , 
Kasauli Southwell Camel, Lahore Leece 

The worms attain a length of about 60 cm and a maximum 
breadth of 2 5 mm , segmentation is distinct , all the segments 
-are broader than long, and their posterior lateral corners 
n-re produced so as to overhang slightly the anterior lateral 
margins of the succeeding segment The genital pores are 
irregularly alternate and situated near the anterior angles of 
the proglottides The head is somewhat square and has a 
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raavimura diametei of about 000 p Toe vcnlial excrotory 
vessel is laige and is external to the smallei dot sal \ esse! 

The longitudinal muscles are well de\ eloped and consist 
of a single layer of small bundles limited internally by a eon 
spumous band of circular fibics The testes ,uc in two rows, 
one low of fiom 4 to 7 on each side being external to tlu 
ventral vessel The cirius sac is small and pyiifoim and is 
ventral to the vagina , it extends to the nerve The i as 
deferens on the poie side aftei muting with the apoial \as 
deferens, dilates into a conspicuous seminal \csiclc situated 
Anteriorly to the testes The o\ary is somew'hat globulai, 
and lies immediately median to the ventral \essel From the 
pore the vagina pursues a sinuous course to the ventral ex- 
cretoi y vessel where it divides into tw o, one branch, the o\ iduct, 
going to the ovary, and the other, the uterine duct, running 
to the uterus Eggs pass from the ovaiy \ia the oviduct and 
uterine duct to the uterus The lattei oigan develops on the 
poral side as a globular oigan immediately dorsal and close 
to the ovary, a similar atomic sac (at lirst solid) develops 
aporally m the same segment and these two globular organs 
become connected bv a duct, so that the uterus assumes the 
form of an elongated dumb-bell The narrow duct connecting 
these lateral dilatations of the uterus quickly atropines, so that 
the dilated extremity becomes isolated in each segment Fiom 
each uterus a paruterme organ de\ clops m the antero-median 
direction, and into this organ the eggs eventually pass Vit- 
elline and shell glands are absent , the eggs are few — about 30 — 
and measure about 5G by 27 p and the embryo 14 p 

It is open to doubt -whether the worms recorded fiom India 
under the above name arc actually of this species 

(2) Stilesia vittata Beulliet, 1S96 (Fig 242 ) 

From sheep , Civil Veterinary Depaitment, Lahore South- 
well 

This species has hitherto not been lecoided from sheep oi 
cattle , it occurs, as far as is known, exclusively m the camel 
and dromedary* It is almost oerta.n that the bottle ton 
taming these specimens was wiongly labelled, the woxms 
were piobablv obtained fiom a camel The species attains 
a length of about 23 cm and a maximum breadth of about 
1 3 mm Segmentation is not \erv distinct to the naked 
eye but is unmistakable undei low magnification The 
genital pores are n regularly alternate and aic situated m the 
antenoi third of the lateial maigin of the segment 

The longitudinal muscles are feebly r developed, the bundles 
being very small and disposed m a single lay-er The trans- 
\ erse muscles are also veiv feebly developed There are two 

i 2 
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excretory vessels on each side , the small dorsal vessel is 
situated internal to the large ventral one In each segment 
there are about 7 testes along each lateral margin, each group 
of 7 being situated external to the ventral excretory vessel, 
% e , in the strobila the testes are in two rows , they do not 
atrophy until the parutenne organs are almost fully developed 
The ovary is a small, somewhat globular mass situated on 
the pore side of each segment between the ventral and the 




Fig 242 — Stilesta vittata A, mature segments, X 60 , B^gravid 

segments, X 60 (Original ) 


"dorsal excretory vessels , it only occurs m a very few segments, 
and quickly atrophies The uterus is single m each segment, 
consisting of a transverse tube dilated at each lateral ex- 
tremity, each dilatation being situated between the dorsal 
and ventral excretory vessels The tube connecting these 
dilated extremities atrophies very rapidly, leaving a globular 
uterine cavity on each side of the segment Within this 
uterus a parutenne organ develops, and into it the eggs 
pass 
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This species resembles $ globipunctata so very closely that 
Railhet considered it merely a variety Apparently the chief 
point of difference between them is that m S vittata the vas 
deferens is thrown into a number of close coils between the 
cirrus sac and the excretory vessels 


Genus III AVITELLINA Gough, 1911 

Strobila thin and narrow , outer segmentation either dis- 
tinct or indistinct Longitudinal muscles m a single layer 
m the cortex , a second smaller layer of subcuticular fibres 
may also be present A smgle set of gemtal organs in each 
segment Testes in two or four rows Cirrus sacs dorsal or 
ventral to the vulvae, and either anterior or posterior Gemtal 
canals dorsal to both excretory vessels when two are present. 
Uterus and parutenne organ smgle in each segment Parasitic 
in ruminants 

Type-species — Amtelhna centnpunctata (Rivolta, 1874) 

Key to Species 

1 Outer row of testes only one testis deep A lahoi ea, p 55 
Outer low of testes more than one testis 

deep 2 

2 Parutenne organ resembles a bunch of 

bananas in shape A goughx, p 67 

Parutenne organ pear-shaped A centnpunctata, p 53 

Rivolta’s description of A centnpunctata from Italy was 
very inadequate Gough (1911) gave a very full account, 
with figures, of what he believed to be A centnpunctata (Rivolta, 

1873) from sheep m South Africa Woodland (1927) has 
concluded that the species described by Gough is almost 
certainly not the species originally described by Rivolta, and 
he has accordingly re-descrcbed, from material obtained from 
Italy, what he believes to be Rivolta’s species , and further, 
he has referred Gough’s specimens from South Africa to a 
species which he has named A goughi 

In view of the fact that Woodland has described a new 
species of Avitettina from sheep m India, viz , A lahorea, it is 
uncertain whether the records of A centnpunctata (Rivolta, 

1874) from sheep in India are correct 

(1) AviteUma centnpunctata (Rivolta, 1874) (Railhet, 1893) 
(Rig 243 ) 

From a goat , Civil Veterinary Department, Lahore 
Camel, Lahore Southwell Leece 

The length of the worm is not known, but it probably attains 
about 250 cm , the maximum breadth is about 2 mm The 



Fig 243 — Aidcllma cpnfnpimctafa A, mature segments, X 68 
B, gravid segments, X 08 (Original ) 

pores are irregularly alternate and open near the middle 
of the lateral margin of the segment 
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The longitudinal muscles are definitely m two layers The 
ventral excretory vessels on each side are well developed , 
they are situated externally to the minute dorsal excretoiy 
vessels 

The testes are m four row's along the stiobila, viz , one row r 
lateral and one row internal to the ventral excretory vessel on 
each side, the external row consisting of more than one testis 
The ovary is single m each segment and is situated internally 
to both excretory vessels not far from the middle of the seg- 
ment The |agma lies posteriorly to the cirrus sac on both 
sides of the segment , on the left side the vulva is dorsal to 
the cirrus sac, whilst on the right side it is ventral The uterus 
is smgle m each segment and arises in. the mid-longitudinal 
line , it is quickly replaced by a parutenne organ, w hich 
is limited anteriorly by a fibrous cap 

Attention has been called to the fact that Rivolta described 
this worm originally from sheep m Italy, and that his de- 
scription was inadequate Gough m 1911 gave a long and 
detailed description of A centnpunctata from sheep m South 
Africa Woodland concluded that the species described by 
Gough was different from that original^' described b> Rivolta , 
he accordingly re-named Gough’s species A gougln and gave 
a full description of the worm, which he believed to be Rivolta ’s 
A centnpunctata 

(2) Avitellma lahoiea Woodbind, 19J7 V (Rig 244 ) 

Prom ? sheep or goat , Lahore Woodland 
This species was described from two fragments of strobila 
without a head, which together measured 15 cm m length 
and had a maximum breadth of 1 94 mm , one fragment was 
immature and the other male mature The gravid segments 
are not known The margins of the semi-mature segments 
are smooth and slightly sabent with segmental notches , the 
gemtal pores are irregularly alternate and situated near the 
middle of the lateral margin of each segment 

The longitudinal muscles are disposed in a smgle layer, 
the fibres being segregated into ill-defined bundles A few 
longitudinal muscles he scattered beneath the cuticle 
Circular and dorso-ventral fibres are scanty The excretory 
system consists of the usual two pairs of canals, one pair on 
each side, the ventral vessels being much larger than the 
dorsal , the former are situated mid-way between the parutenne 
organs and the margins, whilst the latter lie on the median 
side of, and close to, the former The two lateral nerves 
he one on each side just external to the outer row of testes As 
' m A centnpunctata, calcareous corpuscles are almost or 
entirely absent 
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Male Gemtaha The testes are m four r ows, one on each 
side of each of the two ventral excretory vessels The outer 
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Fig 244 Aiitellma lahorea A, mature segments, X 33 , B, gravid 
segments, X33 (After "Woodland, in ‘ Parasitology ’) 

tow consists of a single testis on each side of each segment , the - 
number of testes per segment is small, apparently about 6 or 7. 
The cirrus sac is oval in male mature segments, measuring about 
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128 by 55 yx, and extending about halfway between the lateral 
margin of the segment and the outer wall of the ventral canal , 
it contams several coils of the vas deferens, and opens along 
vnth the vulva, to a small genital atrium In surface view the 
cirrus sacs lie anterior to the vulvas, and on the right side 
the sacs are dorsal to the vulvae, whilst on the left side they 
are ventral 

Female Gemtalia, The ovary is small, spherical, situated on 
the pore side immediately median to the small dorsal ex- 
cretory vessel, and measures about 50 fz in diameter The 
vagma terminates laterally in a dilatation called the vulva 
which opens into the genital sinus The vulva is more elon- 
gate and narrower than the cirrus sac, and is covered with 
numerous glands From its internal extremity the vagina con- 
tinues as a narrow , more or less straight duct, and dilates into 
a globular receptaculum semmis, immediately internal to the 
ventral excretory vessel , from the receptaculum semmis the 
duct bifurcates, one branch running ventrally to the ovary and 
the other — a dorsal branch — to the parutenne organ There 
is a smgle paruterine organ in each segment, situated in the 
middle of the longitudinal field of the strobila, the organ in 
one segment being slightly to the left and the organ in the 
succeeding segment slightly to the right of the mid-hne , this 
alternation is, however, not strictly regular, there being some- 
times two on the left side succeeded by one on the right side, 
another on the left two on the right, and so on The size of 
the egg is not known 


(3) Avitcllma goughi "Woodland, 1927 (Fig 245 ) 

Sjnonyms — Avitcllma cenlripunctata Gough, 1911 
Stilcsia cent) ipunctata Meggitt, 1926 

From (1) Cattle , Lahore Southwell (2) Sheep , Punjab 
Gaiger (3) Goat , Rangoon Meggitt 

The worm measures up to 285 cm m length, and has a maxi- 
mum breadth of (often near the head) from 1 to 4 mm In 
life it has a gelatinous semi-transparent appearance , when 
preserved it tends to twist round its long axis It is very 
thin dorso -ventrally and easily damaged About 10 cm 
from the head an opaque milky-white mass (paruterine organ) 
appears m the centre of each segment The head is unarmed, 
and the genital pores are irregularly alternate, one to each 
segment The segments are all very short, especially m 
contracted specimens, their posterior lateral margins bemg 
salient 

The testes are in four rows, one to the right and one to the 
left of each of the large ventral longitudinal canals , the 
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dorsal vessel is extremely minute, and lies immediately median 
to the large ventral vessel 

In the genus Avitellma Gough states that the cirrus sac lies 
ventrally or dorsally, anteriorly or posteriorly to the vagma 
He gives figures v Inch “show the sagittal section through 
about nme sections, passing through four cirri and vaginas , 
it will be seen that the utmost possible irregularity has been 
realised ” Woodland attaches no importance to this obser- 
vation, and states “that in the majority of cases m all Avi- 
tellina species the cirrus sacs on the left side of the strobila 
he ventral to the vulvse, and on the right side dorsal ” Clearly 
the relation of these genital ducts to each other cannot be 
considered as definitely determined 

The ovary is situated on the pore side of the segment The 
uterus is single, and develops a single large paruterine organ 



Fig 245 — jii’tteUnui r/ougln — Gravid segment, X 99 
(After Gough ) 

resembling a bunch of bananas which lies m the centre of the 
segment, giving rise to the milky-white appearance noted above 
Both vitelline and shell glands are absent The egg 
measures about 40 /a in diameter and the oncosphere 20 p 
The embryophore does not bear a pyriform apparatus 
The life -history is entirely unknown 


Subfamily III LINSTOWIN^C Fulnmann, 1907 

Worms of variable size , segments often longer than broad 
Genital pores double, irregularly alternate or unilateral , 
genital ducts pass either between, or dorsally or ventrally to the 
excretory vessels Testes usually numerous, may be less than 
ten m number , cirrus sac small or large Female genital 
organs median or in poral half of segment , uterus tubular. 
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resolving into a number of egg-capsules, each of w Inch eontams 
one or several eggs Adults in mammals, birds, and reptiles 
Type-genus — Linstowia Zscliokke, 1899 
Baer includes the following genera m this subfamily — 
Lmstowxa, Oochorisiica, Thysanotcema, Parahnstouia, Inemn- 
capsifer, Multicapsifenna, and Pancenna, of which only species 
of the first three genera have as yet been recorded from India 

Key to Genet a 

1 Genital poies unilateial Thisakotuema, p G8 

Genital pores lriegulailj alternate 2 

2 Genital ducts ventral to evcretoij vessels Linstowia, p 59 
Genital ducts pass between, or doisal to, 

excretoiy vessels Oochoristica, p 59 


Genus I LINSTOWIA Zscliokke, 1899 

Worms of medium size Scolex with suckers more or less 
pedunculated Genital pores irregularly alternate Genital 
ducts pass ventrally to the excretory vessels and nerve Cirrus 
sac well developed Testes numerous, forming a smgle field 
dorsal to the female genitalia , the latter are median Uterus 
a transverse tube which becomes transformed into egg-capsules, 
each containing a smgle egg , the latter without pyriform 
apparatus Adults in monotremes and marsupials 

Type-species — Linstowia echidnas (Thompson, 1893) 

Linstowia sp Southwell, 1922 

Two specimens without heads, apparently belonging to 
this genus, have been recorded from the lizard Hemidactylus 
fiavivmdis , Calcutta Southwell 


Genus II OOCHORISTICA Lulie, lbtio 

Worms of medium size Adult segments often longer 
than broad Gemtal pores irregularly alternate Genital 
ducts pass between, or dorsal to, the excretory vessels 
Testes usually numerous, but may be less than ten Genital 
organs median Uterus a transveise tube which may ramify, 
and winch eventually resolves into oviparous capsules, each 
containing a smgle egg Adults m carnivores, insectivores, 
edentates, marsupials, and reptiles 

Type-species —Oochoristica tuberculata (Rud , 1819) 

It is impossible at present to provide a satisfactory key for 
the identification of the Indian species of this genus 
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(1) Ooclionstica cryptobothna Lmstow, 1906) La Hue, 1911.) 

(Fig 246 ) 

From the tree-snake ( Chrysopelea ornata ) , Kurumgala, 
Ceylon 7 Willey 

The worm attains a length of 13 cm and a breadth of 
2 48 mm The posterior segments are much longer than broad 
The genital pores are irregularly alternate and are situated 
•-in the anterior third of the lateral margin of the segment 
The cuticle is thick The head has a diameter of about 600 /x 
and a terminal organ is absent The neck measures about 
2 3 mm in length The longitudinal muscles consist of two 
layers of bundles, the inner one being very -well developed 
There are from 80 to 90 testes, situated dorsally in a smgle field 
and surrounded by the female glands posteriorly and laterally 
The cirrus sac is spindle-shaped, measuring 80 fj. in length by 



Fig 246 — Ooclionstica cryptobotlii vum Head, magnification 
unknown (After Fuhrnmnn ) 

60 ft m breadth It is furnished with a conspicuous retractor 
muscle The vas deferens is thrown into a number of coils 
which extend to the middle of the segment The ovary is 
bilobed and has a breadth of from 360 to 400 /x , it is sur- 
rounded posteriorly and laterally by the testes and is slightly 
asymmetrical The vitelline gland is situated dorsal to the 
ovary and has a diameter of 160 /x The vagina lies posterior 
to the cirrus sac, and a conspicuous receptaculum semims is 
present The shell gland is large and slightly ventral to the 
vitelline gland The formation of the uterus and the dis- 
appearance of the ovary takes place very quickly in a few 
segments The ventral uterine tubes very quickly lose their 
walls and the embryos are spread out in the parenchyma, 
where they lie singly m capsules , the capsules extend laterally 
beyond the excretory vessels and as far as the longitudinal 
nerves The egg measures 52 /x and the oncosphere 20 /x 
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(2) Oochonstica agams Bayhs, 1919 (Fig 247 ) 

From Hemidactylus gleadovn , Rangoon Meggitt 
The worms measure 8 cm in length and have a maximum 
breadth of 1 5 mm The cuticle is wrinkled , the posterior 
margin of one segment does not overlap the succeeding seg- 
ment The anterior segments are broader than long , when 
the uterus is fully developed the segments are square, and 
the more posterior ones gradually become much longer than 
broad The genital pores are irregularly alternate and are 
situated a little in front of the middle of the lateral margin 
of the segment 

The scolex is devoid of a rostellum and has a diameter of 
about 650 fi There is a short neck 

Muscular System The longitudinal muscles are poorly 
developed, and consist of two layers, an inner of from 



25 to 30 dorsal, the same number of ventral bundles, 
and a much smaller outer layer Internal to the inner 
longitudinal layer small dorso-ventral fibres extend across 
the cortex and medulla 

Excretory System There are two longitudinal vessels on 
each side The dorsal one is small and is usually situated 
almost directly above the ventral From the latter numerous 
small lateral branches are given ofi which anastomose and 
form a network in the medullary parenchyma 

Male Genitalia There are from 39 to 46 testes, usually ar- 
ranged almost in a straight senes of three or four rows across 
the postenor part of the proglottis , but m elongated specimens 
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they may assume the form of a horse -shoe and surround 
the vite llin e gland 

The muscular genital atnum consists of a narrow dorsal 
portion and a large proximal cavity into which the cirrus opens 
The cnrus sac is pynform and measures about 150 p in 
length and SO /x in breadth The vas deferens is much coiled 
distally The genital ducts pass between the dorsal and 
ventral excretory vessels and dorsally to the nerve 

Female Genitalia The ovary is butterfly-shaped and has a 
diameter of about 250 p Immediately behind it is the vitel- 
line gland. The bilobed ovary and the vitelline gland have the 
shape of a trefoil-leaf Between these organs and situated 
dorsally, is the shell gland 

The vagina enters the genital atrium posterior and somewhat 
ventral to the cirrus sac Between the lobes of tbe ovary 
it forms a coil which functions as a receptaculum semirus 
Along its course it dilates into a spindle-shaped swelling 
The rudiments of the uterus can be seen in the 7th mature 
segment as a flattened sac situated ventro-anteriorly to the 
ovary it rapidly develops egg-containing processes which 
eventually extend as far as the limits of the medulla the ova 
thus becoming scattered throughout the parenchyma When 
folly developed the egg measures 60 p in diameter and the 
oncosphere 37 p 

(3) Oochoxistica cxassiceps Bavlis, 1920 (Pig 24S ) 

Prom Cala f es versicolor , Rangoon Weggitt 
The worms measure up to 7 cm m length ; they have 
a maximum breadth of 1 3 mm and are composed of about 
100 segments The immature ones are much broader than 
long. Mature and early gravid segments are about twice as 
broad as long, and the last three or four proglottides are longer 
than broad The genital pores are irregularly alternate and are 
situated m the anterior third of the lateral margin of the seg- 
ment The pore leads into a ratherlarge atnum having a length 
of about 100 p The cuticle is wrinkled and there is very 
-ittle evidence of external segmentation, the division between 
the segments being marked only by a sbght constriction A 
neck is present, and measures 2 5 mm m length and 900 p in 
breadth The head has a breadth of from 1 to 1 1 mm the 
-colex being rudimentary or absent The suckers are not 
directed antenorly but outwardly and are situated two on the 
dorsal and two on the ventral surface 

dfusculalure The longitudinal muscles are in two layers , 
the inner layer separates the cortical from the medullary 
parenchyma and consists of from 20 to 30 bundles dorsally 
and the same number ventrally The external longitudinal 
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muscles are situated in the thickness of the cortical parenchyma 
and consist principally of single fibres vaguely subdivided 
into tiro concentric senes 

Excretory System This consists of the usual four tortuous 
longitudinal vessels, two on each side, situated a httle distance 
from the margin of the segment One of them is a httle 
larger than the other, but it is difficult to say which is the 
dorsal and which is the ventral , anastomoses are scanty or 
absent 

Male Genitalia There are from 20 to 30 testes arranged in 
a single layer behind the ovary m the middle of the field 
in the postmor part of the segment 

Bayhs states that the cirrus sac is pyriform and measures 



-uoenoKUKo. creeps Mature segments, ; 
(Alter Baylis, m • Ann & Mag of Nat Hist ’ 


Female Genitalia The ovarv 2S the mn«f aT1+ „ 
and is situated in the median field shnSfvL tf ° rgan > 
It is more or less distinctly bilobed and i," on ,^ e P ore side.- 
meter of about 400 „ Z "2*? , a tran ™* dia- 


meter of about 400 a TheViQhnZZZi f Irans ^rse dia- 



„ The shii 

The genital dude pass beteem 3 e f-1 & "f 11 ™ ° hml 
Assuming that the larger of these m, as « STS It?* 
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vessel, then the ducts pass ventral to the longitudinal nerve ; 
this is, however, contrary to the arrangement obtaining in 
the other species of the genus The vagina has a wide lumen 
for the greater part of its length The distal portion probably 
serves as a receptaculum seminis Just before reaching the 
female glands it narrows suddenly 
According to Baylis, it is probable that a uterus with a definite 
wall only exists in two or three segments, if at all , the ova 
from the first appear to be scattered at random in the paren- 
chyma, without a definite enclosing membrane Meggitt, 
however, states that the uterus, which at first is a lobed sac, 
later on becomes a complex reticulum, and finally breaks 
down into egg-capsules extending laterally to the excretory 
vessels 



Fig 249 — Oochoristica amphisbeteta Mature segment, X 78 
(After Meggitt, in 1 Parasitology ’) 


(4) Oochoristica amphisbeteta Meggitt, 1924 (Fig 249 ) 

From the mongoose ( Herpestes albopunctalus ) , Rangoon 
Meggitt 

The worms have a length of from 1 .5 to 4 cm and a maximum 
breadth of 450 /x The mature segments are much longer 
than' broad , external segmentation not well defined, and 
often invisible posteriorly 

The head has a diameter of 210 /x and bears four suckers, 
but no rostellum 
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The musculature consists of a small inner layer of circular 
fibres, external to which is a single layer of longitudinal 
muscle bundles , in addition, a few scattered longitudinal 
fibres extend to the subcutieula 

In gravid segments the dorsal longitudinal excretory vessel 
is absent The rudiments of the genital organs are first 
visible about 5 mm behmd the head The gemtal pores are 
irregularly alternate and are situated at the junction of the 
fiist and second quarters of the margin of the proglottis They 
show a tendency to become unilateral There is a deep gemtal 
atrium extending almost to the longitudinal excretory vessel 
There are from 22 to 24 testes situated in the posterior 
half of the proglottis behind the ovary, the anterior ones 
being lateral and slightly posterior to the vitelline gland 
The cirrus sac is prominent, extending almost one-third 
across the proglottis The cirrus is unarmed , the exten- 
sively coiled vas deferens, surrounded by prostate cells, lies 
immediately median to the cirrus sac 

The ovary is situated near the middle of the segment just 
posterior to the internal extremity of the cirrus sac , it is 
bilobed, each half being further subdivided The vitelline 
gland is large, remform, with a deep anterior notch , it is 
situated directly behmd the ovary There is no receptaculum 
seminis The vagina is a simple curved tube devoid of any 
striking features The eggs at first he in groups in the ovary , 
subsequently they are found in groups m the parenchyma, and 
finally singly, m capsules, m the parenchyma , a few extend 
laterally beyond the longitudinal excretory vessels 

(5) Oochonstica sigmoides Moghe, 1926. (Fig 250 ) 

From Galotes versicolor , Nagpur, Central Provinces, India 
Moghe 

The worm measures from 2 8 to 8 8 cm in length and has a 
maximum breadth of about 1 mm , the gemtal pores are 
irregularly alternate and are situated near the anterior corner 
of the lateral margm of the segment A gemtal atrium, with 
thick muscular walls, is present The gemtal ducts pass 
between the dorsal and ventral excretory vessels and dorsal 
to the nerve The head has a breadth of about 210 jx and is 
entirely unarmed 

The musculature is weak and consists of an outer layer of 
scattered longitudinal fibres, an inner layer of longitudinal 
bundles, and internal to the latter a thin layer of transverse 
fibres The dorsal excretory vessels are larger than the ventral , 
the vessels he directly dorsal and ventral to each other , they 
disappear entirely m the posterior gravid segments 

Male Genitalia There are from 22 to 24 testes in two mam 
groups, one on each side, but posterior to the corresponding 
vol n r 
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lobe of the ovary , posteriorly they are connected by a row of 
three or four testes situated behind the vitelline gland The 
vas deferens is a narrow straight tube The cirrus sac 
measures about 154 to 167 jx by 20 to 25 [x, and extends internal 
to the excretory vessels , a portion of the vas deferens lies 
coiled within it 

Female Gemialia The ovary is bilobed, and each wing is 
divided into numerous finger-like lobes , it is situated in front 
of the testes, and is a large conspicuous organ The vitelline 
gland is lobed and slightly aporal The shell gland is situ- 
ated immediately in front of the vitelline gland The vagina 
runs parallel and posterior to the cirrus sac and vas deferens, 



Fig 250 — Oochonstica sigmoides — Mature segment, X 45 
(After Moghe, in ‘ Hoc Ind Mns ’) 


enlarging in the vicinity of the ovary into an S-shaped recep- 
taculum semmis The uterus breaks up into capsules, each 
-containing a single egg The latter measures about 27 fx and 
the oncosphere 15 [x 

(6) Oochonstica figurata Meggitt, 1927 (Fig 251) 

From Crocidura munna , Rangoon Meggitt 

The worm attains a length of from 1 1 to 1 6 cm and a 
maximum breadth of 1 mm All the segments are at least 
twice as broad as long , the genital pores are irregularly alter- 
nate and situated almost at the extreme anterior angle of the 
maTgin of the proglottis , a shallow genital atrium is present 

The scolex has a diameter of 250 fx and resembles the head 
-of species of Inermicapsifer , the suckers are directed ante- 
riorly, and there is a transverse circular constriction separating 
them from the bluntly conical anterior portion Immediately 
behind the head there is a pseudo-segmented portion which 
terminates with the appearance of the rudiments of the genital 
organs The external segmentation of this part of the worm 
•does not correspond to the internal segmentation, as two or 
three sets of genital rudiments may he present m what appears 
to be one proglottis 
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Male Genitalia There are from 24 to 33 testes m two dis- 
tinct equal groups, joined by from 3 to 5 testes all situated 
behind the female genitalia The cirrus sac extends to the 
longitudinal excretory vessels 

Female Genitalia The ovary is bilobed, the two parts being 
joined by an extremely fine isthmus Each half is further 
divided into a number of digitate processes, and the poral 



Fig 251 — Oochonstica figurata Mature segment, X 60 
(After Meggitt, in * Parasitology ’) 


lobe is larger~[than, and a little anterior to, the aporal 
one The vitelline gland is situated slightly on the poral side. 
A uterus does not appear to develop, because the eggs arise 
suddenly in capsules even whilst the ovary is functional 
The egg capsules are numerous, there being not less than 300 ; 
they extend to the cortex, and practically fill the segment 



Fig 252 — Oochonstica fibrata Mature segment, X 80 
(After Meggitt, m * Parasitology ’) 

(7) Oochonstica fibrata Meggitt, 1927 (Fig 252 ) 

From Boiga cyaneus , Rangoon Meggitt 
The worm measures from 7 to 9 cm m length and has a 
maximum breadth of 1 3 mm The genital pores are alter- 
nating and situated in the antenor fifth or quarter of the margin 
of the segment There is a large sphencal gemtal atnum 
Male Genitalia There are from 35 to 36 testes situated 
postenorly to the female glands and extending laterally to 

r 2 
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the mid-line of the ovary The cirrus sac measures from 120 
to 160 /z by 44 ft , in gravid segments it reaches to the longi- 
tudinal excretory vessels, but in mature segments it extends 
a third the distance across the segment, i e , median to the 
excretory vessels 

Female Genitalia The vagina is situated posteriorly to the 
cirrus sac , the egg-capsules each contain a single egg , they 
lie between the longitudinal excretory vessels, occupying the 
entire proglottis, and penetrating the cortical parenchyma 
The species is closely related to 0 agamce Bayhs, 1919, from 
which it differs in the arrangement and smaller number of the 
testes and in the cortical extension of the eggs 


Genus THYSANOT^NIA Beddard, 1911 

Worms of medium size Genital pores unilateral Genital 
ducts pass dorsally to the excretory vessels and nerves Cirrus 
sac well developed Testes numerous, situated on both sides of 
and behind the female genitalia Ovary and vitelline gland 
median Uterus resolves into parenchymatous capsules, 
each containing several eggs Adults m lemurs and marsu- 
pials 

Type-species — Thysanotcenia lemuns Beddard, 1911 

Thysanotasma incognita Meggitt, 1927 (Big 253 ) 

From Macropus ruficolhs , Victoria Memorial Park, Ran- 
goon Meggitt 

The worm attains a length of 5 cm and a breadth of 900 p 
It is composed of a large number of segments, the posterior 



Fig 253 — Thysanotxma incognita Mature segment, X SO 
(After Meggitt, m ‘ Parasitology ’) 


ones being longer than broad and resemblmg those of Dipy- 
lidium camnum The genital pores are unilateral and are 
situated m the centre of the margin of the segment , genital 
atrium practically absent The scolex bears neither hooks 
nor rostellum 

Male Genitalia Testes m groups, 5 or 7 being poral and 11 
to 15 aporal , they are not connected, but lie posteriorly to 
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the ovary and internally to the excretory vessels The cirrus 
sac measures 180 to 210 / 1 by 70 to 100 //., and extends to the 
longitu din al nerve Its shape varies according to the degree 
of contraction, being sometimes cylindrical and sometimes 
pyriform , it contains a few coils of the vas deferens and 
apparently a large vesicula seminalis The vas deferens is 
much coiled, the coils being situated either externally to or on 
the excretory vessels 

Female Genitalia The ovary is an irregular sac situated in 
front of the testes, and in mature segments occupies most of 
the proglottis between the excretory vessels The primary 
uterus quickly disappears, the eggs passing at once into thin- 
walled capsules, each containing a smgle egg, which extend 
laterally to the excretory vessels 


Family III DAVAINElDiE Fuhrmann, 1907 

Scolex with a simple rostellum armed with one or more 
rows of very numerous hammer-shaped hooks Suckers 
armed or unarmed A smgle or double set of genital organs 
m each segment Genital pores bilateral, unilateral, or 
alternating Uterus persistent or not , in the former ease 
sac-hke, m the latter replaced either by numerous egg-capsules 
or by a smgle egg-capsule whose formation is preceded by 
the appearance of a paruterme organ Eggs with thm trans- 
parent envelopes Adults m mammals and birds 
Type-genus — Davamea Blanchard, 1891 


Key to Subfamilies 

"Uterus persistent Ophriocotylmae, p 114 

Uteius brents up into egg-capsule* Davameinas, p 69 


Subfamily I DAVAINEINiE Biaun, 1900 

Rostellum armed with two rows (three m Porogyma) of hooks 
Suckers armed or unarmed , in the formei case with several 
peripheral rings of stable or unstable hooks Uterus breaks 
down into numerous egg-capsules, each containing one or 
more eggs Paruterme organ absent Adults m mammals 
and birds 

Type-genus — Davamea Blanchard, 1891; 
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Key to Geneva 

1 Genitalia single 2 

Genitalia double Cotdgma, p 107 

2 4 to 15 segments, genital pores legnlnrl} 

alternate * Dayaiat \, p 72 

Numerous segments, genital pores unilateral 

or lrregulailj alternate It ailmi tixa, p 74 

Until recently this subfamily included the genera Datamea 
Blanchard, 1891, Porogynm Railhet & Henry, 1909, and 
Cohigma Diamare, 1893 As the genus Datmnea contained 
a very large numbei of species differing in important points 
from each other, Fuhrmann (1920) reclassified the species 
usually placed m the genus, as follows — 

(1) OriiKYO cotyxoxdes Fuhrmann, 1920, This genus em- 
braces those species in winch the uterus is persistent, sac-like, 
and lobed Type-species — Ophryocotyloides umutenna (Fuhr- 
mann, 1909) Meggitt (1924) placed this genus, along with 
the genus Ophryocofyle Frns, 1870, m the subfamily Ophryo- 
cotylmse Fuhrmann, 1907 

(2) Davainea Blanchard, 1891 Fuhrmann limited the 
characters of this genus so that it contained only species of 
the proglotlma type The characters of the genus are as 
follows — Proglottides few, 4 to 15, very small Suckers very 
small Heck absent Gemtal pores usually regularly alternate, 
exceptionally irregularly alternate or unilateral Cirrus sac 
large, extending considerably median to the excretory canals 
Each uterine capsule with a single egg Type-species - — 
Davainea proglottrna (Davame, 1860) 

(3) Davainoedes Fuhrmann, 1920 Worms with from 
6 to 20 longitudinal excretory canals Strobila broad, non- 
gravid proglottides short Testes numerous Gemtal pores 
irregularly alternate Each uterme capsule with a single egg 
Type-species — Datamoides vigintiiasus (Skrjabinp 1914) 

(4) Hoettey^tia Fuhrmann, 1920 Strobila large Ros- 
tellum with two rows of hooks and several series of spmes. 
Suckers 7 unarmed Gemtal pores unilateral Testes very 
numerous Female glands on poral side , each uterme cap- 
sule with several eggs Type-speeies — Datamea sirutlnonis 
(Parona, 18S5) 

(5) RaxllietEn a Fuhrmann, 1920 Synonym — JBothno- 
icenta Railhet, 1892 Proglottides many, usually considerably 
more than 15 Suckers of medium size, with several rows of 
minute, persistent, or deciduous hooks Gemtal pores uni- 
lateral or irregularly alternate Scolex rounded, simple. 
Rostellum with a double (rarely single ? ) row of hooks Each 
uterme capsule with one or several eggs Fuhrmann did not 
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designate a type-species, but Stiles & Orleman (1926) quote 
R tetragona Molm, 1858 as the type by subsequent desig- 
nation Fuhrmann subdivided the genus into the following 
subgenera — 

(а) Paroneelea Fuhrmann, 1920 With gemtal pores 
unilateral , egg-capsules each contain a smgle oncosphere 
Adults m birds and mammals Type-species — Railhehna 
(Paroniella) longispina (Fuhrmann, 1909) 

(б) Ransomia Fuhrmann, 1920 With genital pores uni- 
lateral , egg-capsules each contam several oncospheres Adults 
in birds and mammals Type-species — Railhehna ( Ransomia ) 
tetragona (Molm, 1858) 

(c) Skbjabenia Fuhrmann, 1920 With genital pores 
irregularly alternate Egg-capsules each contam a smgle 
oncosphere Adults in birds and mammals Type-species — 
Railhehna ( Skrjabima ) ceshcillus (Molm, 1858) 

(i d ) John sto via Fuhrmann, 1920 With genital pores 
irregularly alternate Egg-capsules each contam several 
oncospheres Adults in birds and mammals Type-species — 
Railhehna ( Johnstoma ) echmobothnda (Megnin, 1880) 

Later (1924), in order to conform to the rules of zoological 
nomenclature, Fuhrmann altered the name of his subgenus John- 
stonia to Railhehna,' and gave as the type-species R crassula 
(Rudolphi, 1819) Stiles & Orleman (1926) substituted the name 
Fuhrmannetta for the subgenus Johnslonia Fuhrmann, 1920, 
and Railhehna for Ransomia Fuhrmann, 1920 

The genus Houttuynia Fuhrmann, 1920, was established to 
accommodate those species of Davaineidse m which the ros- 
tellum, in addition to bemg armed with the usual T-shaped 
hooks, bears a spiny collar, and m which the gemtal pores are 
unilateral and each egg-capsule contains several eggs In the 
table given below it will be obvious that the genus as at present 
defined cannot stand,. because m at least two species m which 
the rostellum bears a spiny collar the egg-capsules each contam 
a smgle egg, the arrangement of the genital pores in these 
species bemg unknown In four other species the genital 
pores are irregularly alternate, but m two of these it is not known 
whether the egg-capsules contam one or several eggs It is 
therefore necessary either to emend the characters of the genus 
or subdivide it, as has been done in 'the genus Railhehna, or 
consider it invalid and merge the species in the genus Railh- 
etina In this connection it is important to note that Meggitt 
states that m his species R birmanica the spiny collar can 
only be seen when the parasite is ahve, and this probably 
applies to other species as well 

For the reasons given above the writer is unable to accept 
the genus Houttuynia 
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Table sliovomq Species of Indian Davaineidae in which 
the Jiostellum beats a Spiny Collai 


Species 

Genital pores 

No of eggs 
in capsules 

RailheUna (R } celcbensis 

Unilateral 

Several 

RailheUna (R ) flabrahs 

Unilateral 

Several 

RailheUna ( R ) celebensis var pauci- 
capsulata 

Unilateral 

Soveral 

Houituyma ioi quata 

Unilateral 

Several 

Raxllietxna (R) birmamca 

Irregularly alternate 

Soveral 

RailheUna (F ) pscudocchmobothrida 

Irregularly alternate 

Several 

Raillxehna (?) reynoldsse 

Not known 

One 

RailheUna (?) fatahs 

Not known 

One 

RailheUna ( ?)fluxa 

Irregularly alternate 

Unknown 

RailheUna (?) mdica 

Irregularly alternate 

Unknown 


Genus I DAYAINEA Blanchard, 18G1 

Strobila very small, consisting of from 4 to 15 proglottides 
Suckers small '' Musculature feebly developed Genital pores 
irregularly alternate Cirrus sac large, extending well beyond 
the longitudinal excretory vessels Testes relatively few Egg- 
capsules each contam a single egg Adults m birds, larval 
stages m molluscs 

Type-species — Dazainea proglottina (Davaine, 1860) 

(1) Davamea proglottma (Davaine, 1860) R Blnmh.ud, 1S91 
(Tig 254) 

Synomms — Davamea pi oglottina dublancnsis (Koval , 1894) 

Fahrmann, 1905 

Davamea vainms Sweet, 1910 ( =dubius 
1910) 

From the domestic fowl , Rangoon Meggitt 

The species appears to be very variable both in size and 
structure Possibly these variations are due to age, state of 
preservation, or to errors of observation 

The worm measures about 4 mm in length and has a maxi- 
mum breadth of 600 p They usually consist of from 4 to 6 
segments ( ? 9 occasionally) , the posterior ones grow con- 
siderably m length even whilst attached to the strobila, and 
also subsequently This fact possibly explains the variations 
noticed in the length of the worm The genital pores are 
regularly alternate and situated near the anterior extremity 
of the segment The scolex is very small and armed with 
from 80 to 95 hooks, each measuring from 5 to 8 p , in D zanans, 
however, there are said to be from 44 to 50 The suckers are 
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armed with a few rows of minute rose-thom-shaped hooks 
The male genital organs are usually fully developed in the 
second segment and the ovary in the third segment , they 
both disappear quickly 

Male Genitalia The testes vary a little m number, there 
being usually 19 {Blanchard gives 22, Marotel 12 or 13) , they 
are situated behind the female organs in the posterior half of 
the segment The cirrus sac is rather large, extending almost 
to the middle of the segment The cirrus is armed with long 
silky hairs 



Fig 254 — Davcimea pi oglottina Entire worm, x 53 
(Original ) 

Female Genitalia The ovary is a bilobed organ situated 
near the middle of the segment, anteriorly to the testes The 
vagina lies posteriorly to the cirrus sac , its lumen is covered 
with fine hairs , about the middle of the segment it dilates 
into a receptaculum semims The uterus at first consists of 
a central cavity with lobes extending into the parenchyma , 
the walls eventually disappear, and the eggs thus come to he 
free in capsules each containing a single egg Sweet states 
that she has occasionally found from 2 to 13 eggs in each 
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capsule Fuhrmann considers that this condition merely 
indicates that the segment was not fully developed 

The larval stages occur m slugs such as Agnohmax agreshs , 
L cinereus , and L vanegaius Distribution cosmopolitan. 

Jones (1929) reports obta inin g larvcs of D proglottina m 
the following snails — Zonitoides arbor ea, Valloma indentaia, 
Gasterodonta Ugera, and Polgyra thyroides 


Genus II. RAILLIETHTA Fuhrmann, 1920 
Synonym — Both i wtcema Rnilhet, 1892 

Proglottides many, usually considerably more than 15 
Suckers of medium size, armed or unarmed Genital pores 
unilateral or irregularly alternate Scolex rounded, simple. 
Rostellum with a double (rarely single t ) row of hooks Each 
uterine capsule with one or several eggs Adults in mammals 
and birds Larval stages in insects and reptiles 
Type-species — Railhetina tetragona (Molm, 1858) 


Key to Svbgenei a 

1 Genital poie unilateral 

Genital pores niegulaily alternate 

2 Egg-capsules eaeh containing seveial eggs 
Egg-capsules each containing one egg 

3 Egg-capsules each containing several eggs 
Egg-capsules each containing one egg 


2 

3 

Raiixiftina, p 74 
Paroniflua, p 90 
Euhrmannktta, p 99 
Skrjabi&ia, p 97 


Subgenus (a) RaILLIETIN A Stiles & Orleman, 192b 
( — Ransomia Fuhrmann, 1920) 

The genital pores are unilateral and the egg- capsules each 
contain several oncospheres Type-species — Railhetina ( Rati - 
lietina) tetragona (Molm, 1858) 

It is not possible to give a satisfactory key to the Indian 
species of this subgenus 

(1) Railhetina (Raillietma) tetragona (Molm, 1858) (Pig 255) 

Sj n on inis — Tamia tetiagona Molm, 1858 

Dauimea tetiagona (Molm, 1858) R Blanchard, 1891 

fcenui botiiophtes Filippi, 1892 

Monocu cus davainees-teti agones Railliet, 1898 

Prom (1) Domestic fowl , Berhampur, Bengal Southwell 
Burma Meggitt (2) Pavo muticus, P cnstalus (3) Fran- 
colvtms vulgaris , Zoological Gardens, Calcutta Southwell 
The worm attains a maximum length of 25 cm and a breadth 
of from 1 to 4 mm The genital pores are unilateral and are 
situated near the centre of the lateral margin of the segment 
The scolex is large , the rostellum is armed with about 100 
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hooks really arranged in a double row, but appearing to lie 
in a single row , each has a length of from 6 to 9 p The 
suckers are armed with from 8 to 10 rows of hooks 

There are from 20 to 30 testes , the cirrus sac does not reach 
the ventral excretory vessels Each segment contains from 
50 to 100 egg-capsules which extend externally to the excretory 
vessels There are from 6 to 12 eggs in each capsule, each 
egg having a diameter of from 25 to 50 p The larval form 
occurs in Musca domestica 



Fig 255 — Raxlhetvna (E ) tetragona A, Lead, X 5C , B, gravi 
segment, x 20 (Original ) 

(2) Raillietma (Raillietina) leptosoma (Diesmg, 1850) 

Synynym — Tama leptosoma Diesing, 1850 

From Platycercus exitrmis , Burma Meggitt 

worm attains a length of 16 mm and a breadth of 2 mm. 
.a ilC g emtel P ores are unilateral The head is armed with a 
double row of about 70 hooks Accessory hooks absent The 
suckers are armed 

Mature segments contain 60 testes which do not extend out- 
wards beyond the nerve The cirrus sac extends a httle 
internally to the excretory vessels Each egg-eapsule contains 
about 20 eggs 
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(3) Raillietina (Raillietina) friedbergeri (Lmstow, 1878) Fulir- 
mann, 1920 (Fig 256 ) 

Synonyms — Tama fuedbcu/eti Inn stow, lfe/8 
Tama agama jtfegmn, 1878 

Tama m/undtbuhfoi mu vfli phananoi urn Weumann, 
1878 

From the black-shouldered peacock ( Pavo mgnpenms) ; 
Berhampur, Bengal Southwell 

The worm measures up to 20 cm in length and has a map- 
mum breadth of about 3 mm AH the segments are broader 
than long The genital pores are unilateral and are situated a 


\ 




c. p vd 



o t 




Fig 256 — Raillietina ( R ) fnedbergen A, head , B, mature segment , 
C, transverse section of gravid segment, D, gravid segment 
Magnification unknown (After Baozynska ) 


little posteriorly to the middle of the lateral margin of the seg- 
ments. The head is somewhat pyriform and measures about 
300 ft in length by 400 ft in breadth The rostellum is armed 
with about 150 hooks arranged in a double orown, each hook 
having a length of about 12 ft The suckers are armed with 
4 or 5 rows of small hooks which decrease m size towards-the_ 
middle of the suckers 
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The longitudinal muscles are arranged m a double layer of 
bundles There are from 25 to 32 testes , on the pore side all 
the testes, about 7 or 8 in number, lie posteriorly to the ovary 
and vagina, the remaining testes bemg situated posteriorly 
and laterally to the ovary The cnrus sac is very small, 
extending less than half the distance to the excretory canal 
The cirrus is armed 

The ovary is a conspicuous lobed organ situated m front of 
the testes The vagma lies posteriorly to the cnrus sac and 
dilates into a small receptaculum seminis mear the middle of 
the segment Each segment contams about 100 egg-capsules 
which have a diameter of about 156 / tx and extend laterally 
to the excretory vessels , each contams 2 or 3 eggs 

(4) Raillietina (Raillietma) celebensis (Jamcki, 1902) 

Synonym — Davainea celebensis Jnmclii, 1902 

Erom Nesocta bengalensis , Rangoon, Burma Meggitt 
The worm attains a length of 30 -cm and a breadth of 
1 1 mm The gemtal pores are unilateral and are situated near 
the anterior extremity of the lateral margin of the segment 
The rostelhim has a diameter of from 130 to 180 p, and is 
armed with from 100 to 130 hooks, each of which measures 
from 20 to 26 p. in length, arranged in a double row Im 1 - 
mediately behind the rostellum there is a collar armed with 
spines, the suckers are unarmed There are from 26 to 38 testes, 
of which 9 to 15 are poral and 17 to 23 aporal The cirrus sac 
measures from 113 to 146 p. by 54 to 65 p. m mature segments, 
and extends to the nerve There are from 180 to 200 egg- 
capsules m each segment, a few extending laterally to the 
excretory vessels , each capsule contains from 3 to 4 eggs 

(5) Raillietma (Raillietma) microscolecma (Fuhunann, 1909) 
Syuonyin , — Davainea nuci oscolecma Fuhrmann, 1909 

From (1) A parrot (Eclectus rosaiut, — Lorius roraluX) Zoo- 
logical Gardens, Calcutta Southvell (2) Cacalua moluc 
censis , Victoria Memorial Park, Rangoon Meggitt 

The worm attams a length of from 7 to 10 cm , a maximum 
breadth of 1 mm , and is composed of very numerous segments 
The gemtal pores are unilateral and are situated shghtly m 
front of the middle of the lateral margin of the segment 

The scolex has a diameter of about 180 p. , the rostellum 
has a length of 600 p, and is armed with from 160 to 200 hooks 
which according to Fuhrmann measure 9 or 10 p, in length, 
according to Meggitt 13 or 14 p The suckers are armed 
anteriorly with 7 rows of hooks which may be entirely absent 
from the posterior margin In the parenchyma there are 
numerous calcaieous corpuscles measuring 10 p 
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Male Genitalia There are from 16 to 20 testes The cirrus 
sac, according to Fuhrmann, has a length of 48 fx, whilst accord- 
ing to Meggitt it attains a maximum length of 150 [x Each 
gravid segment contains about 45 egg-capsules, each of •which 
at first contains a single egg, but which, later on, may contain 
from 1 to 7 

Meggitt writes that the “ appearance suggests that the eggs 
are at first shed from the uterus mto the parenchyma, become 
enclosed separately by modified parenchyma, and that the 
final capsules are formed by the coalescence of the primary 
capsules ” 

(6) Raillietma (Raillietma) ar'uensis (Fuhiuiann, 1911) 

Synonym — Davamea at uensis Pulmnann, 1911 

From Lonus lory , Victoria Memorial Park, Rangoon 
Meggitt 

The worm attains a length of 26 cm and a maximum breadth 
of 2 mm It is composed of numerous segments, and the 
gemtal pores are unilateral The scolex measures 300 \x in 
length and the suckers are unarmed The rostellum measures 
100 fx in length and is armed with 180 to 230 hooks, each 
measuring 17 or 18 fx m length and arranged in a double 
row 

Male Genitalia Fuhrmann states that there are 20 testes, 
14 being aporal and 6 poral , Meggitt, however, says that there 
are from 10 to 17 testes The cirrus sac is oval and measures 
130 [x m length , it contains a vesicula semmahs and extends 
almost to the excretory vessels , the cirrus is armed The vas 
deferens lies coiled near the middle of the segment and is 
surrounded with prostatic cells 

Female Genitalia The ovary is fan-shaped and has a breadth 
of about 400 \x The mouth of the vagina is surrounded with 
a sphincter muscle The vitellme gland is c ompact and median, 
behind the ovary, and has a breadth of 100 jx The eggs are 
m capsules, the latter not extending laterally to the excretory 
vessels Each contains numerous eggs Meggitt states that 
his specimens, oh tamed from an unusual host, were abnormal 
m all respects , many of the segments were wholly or partly 
sterile, male organs were present without female, or vice versa, 
and, m fact, various types of abnormalities were present 

(7) Raillietma (Raillietma) cohni Baczymka, 1914. (Fig 257 ) 
Synonym — Davamea colini Baczynska, 1914 

From Pterodes exustus and P arenarms , Zoological Gardens, 
Calcutta Southwell 

The worm attains a length of from 2 to 3 cm and a breadth 
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of 1 7 mm All the segments are broader than long , the 
genital pores are unilateral and are situated a little m front 
of the middle of the lateral margin of the segment The 
scolex has a length of 192 p and a breadth of 240 p The 
rostell um has a length of 33 p and bears about 160 hooks 
arranged in a double row, each having a length of 8 p Each 
sucker is armed with 14 rows of hooks The neck has a length 
of 1 62 mm and a breadth of 160 /a There are from 10 to 15 
testes, disposed for the most part aporally A single row of 
testes lies posteriorly to the female genital organs, as m 
D < penetrans Baczynska, 1914 The vas deferens forms a few 
loops wit hin the cirrus sac , outside the sac it follows an un- 
dulating course to the middle of the segment The cirrus sac 
is very small and pyriform, measurmg about 78 p in length 
and 28 p m breadth 

The ovary is much lobed and ramified and has a breadth of 
640 p , it is situated in the anterior part of the segment , 



Fig 257 — Ratlltetina (R ) coJinx Mature segment, magnification unknown 
(From Meggitt, after Baczynska ) 

immediately behmd it is the vitelline gland , this is also lobed, 
and has a breadth of 104 p The vagma opens posteriorly 
to the cirrus sac, and its terminal part is muscular , near the 
middle of the segment it dilates into a receptaculum seminis 
The vagma measures about 100 p m length and 18 pm breadth 
The eggs are grouped m capsules , each of the latter has a 
diameter of 130 p, and apparently contains 2 or 3 eggs, they 
extend laterally to the excretory vessels 


(8) Raillietma (Raillietma) spiralis (Baczydska, 1914) (Tig 
258 ) 

From (1) Pigeons ( Columba sp ) , Zoological Gardens, Cal- 
cutta Southwell (2) Crocopus phaemcopterus , Zoological 
Gardens, Calcutta Southwell 

The worm measures 3 to 4 cm m length and has a breadth 
of about 1 28 mm All the segments are much broader than" 
long The gemtal pores are unilateral and are situated at the 
extreme anterior corner of the lateral margin of the segment 
The gemtal ducts pass between the excretory vessels The 
head is relatively large and has a diameter of about 224 /j. 
The four suckers are very small and are armed anteriorly with 
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7 rows of very fine books The rostellum is large and has a 
diameter of 150 p , it is armed with. about 300 hooks, each 
having a length of about 16 p The longitudinal muscles 
are disposed in 3 rows of bundles, the most internal layer being 
the largest In addition, there are isolated longitudinal 
muscles in the cortical parenchyma 

As in Davianm pauateshculata, Fuhrmann, 1909, the testes are 
few in number The vas deferens has an undulating course and 
is surrounded laterally by numerous prostatic cells The cirrus 
sac is muscular and has a length of about 100 p , the cirrus 
is also very muscular and is armed with long silky hairs Where 
the vas deferens enters the cirrus sac there is a strong sphincter 
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Fig 258 — Raillietma (R ) spiralis Transverse section, showing musculature, 
magnification unknown (After Baczynska ) 


muscle The ovary is fiat and has a breadth of 352 /a The 
vitelline gland is relatively large, situated behind the ovary, 
and measures about 83 p The vagina opens posteriorly and 
ventrally to the cirrus sac Near the pore it is very muscular 
and is furnished with a strong sphincter muscle, as is the cirrus 
sac The vagina runs in ti» median direction, almost m a 
straight line, and dilates into a small fusiform receptaculum 
semirus which has a length of about 52 p The eggs are m 
capsules which are not numerous , each has a diameter of 
about 104 p and contains from 4 to 6 eggs , they do not extend 
laterally to the excretory vessel 


(9) Raillietma (Raillietma) polychalix, Kotlan, 1920-21 (Pig 
259) 

Synonym — Davawea polychalix Kotldn, 1920-21 

From Lomus gamdus ; Zoological Gardens, Calcutta 
Southwell 

The worm attains a length of 5 5 cm and a maximum breadth 
of 1 7 mm The segments are all broader than long and very 
shallow The genital pores are unilateral and are situated at 
the extreme anterior comer of the lateral margin of the seg- 
ment The scolex has a breadth of 320 p , the rostellum is 
armed with from 240 to 250 hooks, each having a length of 
about 13 p and arranged in a double row. The suckers are- 
armed with 4 or 5 rows of minute hooks 
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The longitudinal muscles are airanged m a double layer of 
bundles There ate about 10 testes, 4 being poral and lateral 
to the ovary and 6 being aporal and also lateial to the ovary 
The cirrus sac is small, extending only half the distance from 
the margin to the nerve , within the sac theie is a conspicuous 



Fir- 25a -RaUlielin t (R ) polyihaln Matiuo segment, X 113 
(Aftei Kotl'm ) 


seminal vesicle The vas defeiens follows a sinuous course, 
but is not coiled The ovary is situated m the meddle of the 
segment and is not bilobed , immediately posterior to it is a 
small vitelline gland Each segment contains from 24 to 26 
egg-capsules, wmch extend laterally to the excretory vessels 
and contain each from 2 to 5 eggs 

(10; Raillietma (Railhetma; fuhrmauni (Southwell, 1922) 
(Figs 260, 261, & 262 ) 

Svnonvm — Davamca fitlumanm Southwell, 1922 

From (1) Grocopus phcemcopterus , Calcutta Southwell 
Victoria Memorial Park, Rangoon , Meggitt (2) Grocopus 
pluiyrei , Calcutta Southwell 

The worm attains a maximum length of about 8 cm and a 
breadth of 700 p , it exhibits very considerable variations , 
in young segments the genital pores, which aie unilateral, 
aie situated at the extreme anterior margin, whilst m mature 
and gravid ones each is slightly in front of the middle 
The segments vary m shape , m some worms they are all 
broader than long except the last few, Avhich are square , 
m other specimens they are somewhat bell-shaped , whilst m 
still others the terminal proglottides are tv ice as long as broad 
The longest postenoi segment measures 1 2 mm in length and 
700 p in breadth The head has a length of 330 p and a 
breadth of 250 p The large rostellum, which is about 100 p 
in length and 150 p in breadth, is armed with a double low of 
about 110 hammer-shaped hooks, each measuring from 25 to 
30 p, the hooks in the anterior row bemg slightly laiger than 
those m the posterior row There is no rostellar eollai The 
suckers have a diameter of about 70 p and are armed with 
several rows of minute hooks , according to Meggitt, howevei , 
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they bear only 2 to 3 rows The neck varies in length from 
300 /x to 1 4 mm There is a single nerve situated laterally to 
the ventral water- vessel and ventrally to the cirrus sac A 
single (ventral) excretory vessel runs along each lateral margin , 
that on the pore side lies ventrally to the cirrus sac, and is 
situated further from the lateral margin than is the aporal 
vessel This asymmetry is not, however, always pronounced 
Muscular System The longitudinal muscles are well 
developed , the bundles are arranged m a single layer, the 
external being smaller in every way than the internal bundles , 
the arrangement is best seen in young adults The circular 


Fig 260 



Raillxetina {R ) fuhrmanni 

Fig 260 — Head and neok, x 170 (After Southwell ) 

Fig 261 — Boatellar hook, X 1125 (After Southwell ) 

fibres consist of a very narrow layer lying immediately in- 
ternally to the longitudinal fibres Oblique fibres are very 
scanty 

Male Genitalia The testes lie dorsallv, and are about 
twelve in number , seven or eight on the aporal side of the 
ovary, one or two posteriorly and laterally to the yolk gland, 
and the rest — usually three — on the poral side of the ovary ; 
they do not extend beyond the water- vessels The vas deferens 
is a long, loosely-coiled, slightly dilated tube, extending quite 
halfway across the segment, and surrounded throughout its 
length by a dense masB of glandular tissue — the prostate 
gland , it reaches its full development somewhat late , seminal 
vesicle apparently absent, probably the elongated vas deferens 
functions as such The cirrus sac is large and measures, in 
mature segments, about 170 /x m length and 80 /x in breadth 
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Accoidmg to Meggitt, it has a length of 87 to 08 /r only 
It lies acioss the anteio lateial angle of th n segment and 
extends just median to the lateral excreton vessel The 
cirrus is armed with large spmes mea&uung about 17 /a , these, 
however, cannot always be seen 

Female Genitalia The ovary is sometimes bilobed, each 
lobe having a rounded appearance Accoidmg to Meggitt, it 
consists when young of three or four large, entire, spherical 
lobes, but when it is mature it becomes sac-like It is placed 
shghtly behmd the centre of the segment The vagina is a 
long, muscular, sinuous tube , the termmal portion which 
lies posteriorly to the whole length of the cutus sac is often, 
but not always, dilated Its extreme lateial extremity opens 
at the base of a veil pronounced sinus, situated immediately 



Fig. 2S2 — Fu illietma (R ) jiihrmnnni Matin e segment, x 140, 
(After Southwell ) 


behind the cirrus sac , a veil developed sphincter muscle 
mu rounds the opening’ ^of the vaginal smus Slightly in 
fiont of the ovary the vagina dilates into a small but 
somevhat elongated receptaculum semmis The vitelline 
gland lies posteriorly to the ovary, and is easily seen , in size 
it is almost equal to one wing of the ovary The uterus is 
hist visible as a small irregular cavity, situated immediately 
anterior to the vitelline gland , it enlarges rapidly, eventually 
tiling the entire segment between the v ater- vessels The 
eggs vhen first seen appear as a dense gianulai mass filling 
the uterus A few segments further back 40 capsules are 
differentiated, each containing six or seven, and rarely nme to 
eleven, oncospheres At first the mature uterus lies strictly 
v ithin the excretory vessels, but m the last five oi six segments 
these have disappeared, and the entire segment is occupied by 
the capsules Black pigment occurs abundantly m the pos- 
tei lor two-thirds of the v oi in The egg measures about 36 g 

o 2 
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(11) Raillietina (Raillietina) parvnmcmata Meggitt, 1924 

From ducks , Rangoon Meggitt 

The worm attains a length of from 11 to 12 cm and a breadth 
of 200 y All the proglottides are broader than long except a 
few of the posterior ones, which are longer than broad The 
genital pores are unilateral and are situated slightly anterior 
to the centre of the lateral margin of the segment The scolex 
measures from 260 to 370 y in diameter The rostellum has 
a diameter of from “ 0 026 to 0 3 mm ” (etc), and extends 
posteriorly past the anterior margin of the suckers , it is armed 
with about 150 T-shaped hooks arranged in two rows, each 
having a length of from 7 to 9 y The suckers are armed with 
9 rows of hooks which decrease m size towards the centre of the 
suckers 

Muscular System, The muscles are weakly developed and 
consist of an inner transverse and an outer longitudinal 
layer , the latter comprises a number of widely scattered small 
bundles extending to the subcuticula 

Male Genitalia The testes vary in number from 24 to 39, 
the average number being about 27 , of these, 9 to 12 are poral 
and 18 to 20 aporal A few testes may extend laterally to the 
excretory vessel The vas deferens is only slightly coiled The 
genital ducts pass between the longitudinal excretory vessels 
The cirrus sac vanes in length from 580 to 840 y, extending 
median to the nerve 

Female Genitalia The ovary, which is slightly poral, consists 
of a small central mass from which radiate numerous tubular 
outgrowths The vitelline gland is compact and is situated 
behind and slightly lateral to the middle of the ovary Between 
the excretory vessel and the ovary the vagina dilates into a 
long conspicuous receptaculum semims Each segment con- 
tains up to 50 egg-capsules, which extend laterally to the ex- 
cretory vessels The mature capsule contains from 11 to 13 
eggs 

(12) Raillietina (Raillietina) torquata (Meggitt, 1924) (Fig 
26 5 ) 

Swionyin — Ilouttiujma tot quata Meggitt, 1924 

From pigeons ( Columba sp ) , Rangoon Meggitt 

The worm attains a length of 23 cm and a maximum breadth 
of 2 5 mm The scolex has a diameter of about 90 y The 
rostellum is armed with about 150 hooks measur ing 7 and 7 5 y, 
the tv o sizes alternating Surrounding the posterior part 
of the rostellum is a barrel-shaped collar thickly studded with 
deciduous hooks each 8 y in length The posterior segments 
are slightly longer than broad The gemtal pores are urn- 
lateral and are situated near the centre of the margin of the 
proglottis , the gemtal atrium is small 
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Muscular System This is w eak, and consists of a double layer 
of transverse fibres, external to which there are, b^doreaUy 
and ventrallv, from 13 to 18 longitudinal muscle bundles 
Externally to the latter a second layer of scattered longitudinal 




Fur 263 —RaMiettna (R ) toiquata A, head, X 427 , B, mature 
segment, X 133 (After Meggitt ) 

fibres extends to the subcuticula A few dorso-ventral 

mV Jfac retory ^System This consists of four longitudinal vessels 
In imm ature segments a fifth vessel may be presen 

Male Genitalm There are from 8 to 10 testes, two poral 
one or two posteriorly to the ovary, and the remainder aporal. 
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The orrrus sac is small, extending only to the nerve , it contains 
a small vesieula seminalis The cirrus is armed , internally 
to the longitudinal excietory vessel the vas deferens is thrown 
into a number of coils 

Female Genitalia The ovary consists of two subdivided 
lobes, and is situated near the centre of the segment The 
vagina is a simple tube, and a receptaculum seminis is absent 
The vitelline gland lies immediately behind the ovary The 
primary utei us disintegrates, and the eggs become embedded m 
parenchymatous capsules each containing from 3 to 5 , there 
are liom 30 to 40 capsules in each proglottis, and they extend 
lateially to the excretory vessels 

(] 1) Raillietma (Raillietma) nagpuiensis Moghe, 1925 (Fig 
264 ) 

Fiomthe domestic pigeon, Nagpur, Central Provinces, India 
Moghe 

The worm attains a length of from 25 to 27 cm and a bxeadth 
of about 1 9 mm , it is composed of from 465 to 530 segments, 
all of which aie broader than long The genital pores are 
unilateral and aie situated near the middle of the lateral margin 
of the segment, but they vary slightly and may be a little moie 
anteuoi There is a well developed genital atnuni The 



Fig 264 — Raxlhefma (R ) nagpurensis Mature •segment, X 32 
(After Moghe ) 


scolox is almost globular and measures about 340 to 380 fx 
in bieadtb The lostellum is armed wnth about 220 hooks 
auanged m a double low , the large hooks measure 19 jx and 
the small ones 17 jx The suckers are armed v r ith a single 
marginal row of hooks, each of w'hicli measures about 7 jx 
There is no neck 

Male Genitalia There are from 19 to 22 testes which he later- 
allv and postenoih to the ovaiy , most of them are situated 
aporally, only tw o oi three being poral and two between the 
oi ary and the vitelline gland The vas deferens is very short 
and coiled The cnrus sac measures about 90 by 30 /x, and 
does not extend to the longitudinal excretory vessel 

/' emale Genitalia The ovary is a large, irregularly lobed 
organ having a maximum breadth of about 645 /x and placed 
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slightly on the pore side , the vagina opens posteriorly *o the 
cirrus sac There is a large receptaculum semrnis The 
vitelline gland is placed centrally, just posteriorly to the ovary, 
and is of a somewhat irregular shape The shell gland lies 
between the vitelline gland and the ovary , there are from 
50 to 94 egg-capsules in each segment which do not extend 
laterally to the excretory vessels Each capsule copiams from 
3 to 8 eggs (usually 5 or 6), which latter measure about 50 by 
43 p and the* oncosphere 17 by 14 p 

(14) Haillietma (Raillietma) quadritesticulata Moghe, 19^5 
(Fig 265 ) 

From the led turtle-dove ((Enopopelia tranquebanm ) , 
Nagpur, Central Provinces, India Moghe 

The worm attams a length of from 6 to 14 cm and a breadth 
of 1 23 mm It is composed of from 188 to 196 segments, all 
of which are broader than long , the genital apertures are urn- 
lateral and situated in the middle of the lateral margin of the 
segment , there is a well developed genital atrium The scolex 
is bluntly rounded and has a breadth of about 165 p The 
rostellum is armed with about 180 hooks, arranged m a double 
, row, the hooks m each row bemg of the same size, viz , 6 p 
The suckers are armed with about 5 rows of hooks The neck 
measures approximately 1 mm m length 



Fig 2G5 — Bailhetma (R ) quadrttestirvlala Mature segment, X 47 

(After Moghe ) 


There are only 4 testes, 3 are situated laterally to the aporal 
ovary and one posteriorly to the vite llin e gland The vas 
deferens is a loosely coiled tube The cirrus sac is muscular , 
it measures about 138 p by 68 p, and does not extend to the 
longitudinal excretory vessels The ovary is lobulated and 
centrally placed The vitelline gland is posterior to the ovary 
and shghtly aporal The shell gland is lateral to the ovary and 
anterior to the vitelline gland The vagina opens posteriorly 
to the cirrus sac and ventrally to the excretory vessel Near 
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the ovaiy it dilates into a laige leceptaculnm seinnns There 
aie from 40 to 50 egg-capsules m each segment, and they do 
not extend beyond the longitudinal excietoiy vessels Each 
contains from 6 to 8 eggs, which latter measure 67 b\ 54 p 
and the oncosphere 18 by 16 p 

<15') Eailhetma (Raillietma) flaccida jNhggnt, 1026 (lug 266 ) 

From the imperial sand-giouse ( Pterocles onentahs) Yic- 
tona Memorial Paik, Rangoon Meggitt 

The norm measures from 13 to 15 cm m length and has a 
maximum breadth of 1 2 mm The genital poies are uni- 
lateral and aie situated slightly antenor to the middle of tlic 
lateral margin of the segment The rostellum is armed with 



Fig 26G — liailhctnia (It) flaccirta Matin e peginent, X 53 
(Aftci Meggitt, in P-u a^itologj ’) 

about 150 hooks ananged m two rows, those in one ion 
measure 17 p and those m the otliei 22 p The suckers are 
unaimed 

Male Genitalia There aie fiom 14 to 17 testes, 5 of w Inch 
are poral, the remainder being situated behind the ovary and 
aporally The cnrus sac is small, attaining a maximum length 
of 100 p and extending to the neive 

Female Genitalia The ovary is bilobed, both parts being 
entire Each segment contains about CO egg-capsules which 
extend lateially to the excretory vessels, and each contains 
8 or 9 eggs 

(16) Raillietma (Raillietma) faniosa Meggitt, 1 027 (Fig 267 ) 

From the bird Eclectus pectorahs ( = Lorius peclorahs ) , 
Victoria Memorial Park, Rangoon Meggitt 

The worm attains a length of 25 cm and a maximum breadth 
of 1 2 mm The genital pores are umlateial and are situated 
near the centre of the margin of the segment, a genital atrium 
being present oi absent accoidmg to the state of contraction 
of the segment The scolex has a diametei of 150 p and the 
suckers are unaimed The iostellum has a diametei of 80 p 
and is armed with about 180 hooks, each measuring fiom 10 to 

12 p 

Male Genitalia There are from 25 to 29 testes, 6 to 11 of 
these being aporal and 14 to 18 apoial, The cnrus sac extends 




hatmtetixa 


89 


to the longitudinal nerve, and has a length of from 110 to 

130 p 

Female, Gemtalia These piesent no special features except 
that, close to the genital pore, the vagina is very muscular 



Fig 1 267 Raithetma (]{ ) fui'tosa Matin c segment, X 53 
(After Moggitt, m ‘ Parasitolog}' ’) 

Theie are fiom 20 to 38 egg-capsules in each segment, and they 
extend lateiallv to the excietorv vessels , each contams 2 or 3, 
and occasionally fiom 4 to 6 eggs 

(171/Raillietma ( Raillietma) flahialis Meggitt, 1927 (1'ig 

268 ) 

Fiom the great hombill, Dichoceros bicorms , Victoria 
Memorial Paik Rangoon Meggitt 

The v orm attains a length of 35 cm and a maximum breadth 
of 1 mm The terminal segments are squaie , the genital 
poies are unilateral and are situated at the centre of the margin 
of the proglottides , genital atrium practicallv absent The 
scolex measuies about 216 fx in diametei The rostellum, 
vhich has a diametei of 80 /z, is armed with 350 hooks, each 



Fig 26S — Rail! id inti (R ) llabialf- Maluie segment, X &0 
(Aftei Meggitt, in ‘ Piiasitologv ) 

haiing a length of 6 /x and ananged in tv o ions Behind the 
rostellum theie is a spinv collar 

Male Gemtalia Theie are 4 oi 5 testes usually 3 along the 
postenor niaigm of the segment and 2 aporally, there bemg 
none on the poie side The cirrus sac attains a maximum 
length of 120 /z, baielv leaching to the excietoiy vessels, and 
contains a f ev coils of the vas deferens and a v ide duct which 
serves as a vesicula semmalis , the end of the cirrus sac is 
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protrusible and the duct capable of evagination, there being no 
trace, other than this duct, of a cirrus , no spines are found in 
the cirrus sac 

Female Genitalia The ovary is horse-shoe-shaped, the 
concavity being directed posteriorly , it entirely fills the 
ventral surface between the excretory vessels, except for the 
space occupied by the vitelline gland There are from 17 to 23 
egg-capsules in two layers in each segment , they do not extend 
laterally to the excretory vessels , each has a diameter of from 
130 to 140 /x and contains 10 eggs 

This species resembles Raillietma (R ) quadnlesliculata 
Moghe, 1925, so closely that the two species are indistinguish- 
able except that in Raillietma (R ) flahrahs there is a spiny 
collar behind the rostellum Whether such a structure is 
present in Railliehna (R ) quadntesticulcUa is not stated, but 
Meggitt remarks that it is often impossible to Bee it except 
m living worms 

(18) Raillietma (Raillietma) celehensiB \ai paucicapsulata 
Meggitt, 1927 

From (1) Rattus norvegicus and (2) Nesocia bengalensis , 
Rangoon Meggitt 

The worm attains a length of 24 2 cm and a breadth of 
about 1mm The genital pores are unilateral and are situated 
a little in front of the centre of the lateral margin of the segment 
The rostellum has a diameter of from 140 to 170 p , it is armed 
with from 100 to 120 hooks, each measuring from 20 to 25 p 
in length and arranged in a double crown Immediately 
behind the rostellum there is a spiny collar , the suckers are 
unarmed 

There are from 33 to 35 testes, of which from 11 to 15 are 
poial and from 20 to 23 are aporal The cirrus sac measures 
from 89 to 113 p by 48 to 65 p in mature segments and extends 
to the nerve There are from 100 to 120 egg-capsules m each 
segment, a few of which extend laterally to the excretoiy 
vessels Each capsule contains from 3 to 4 eggs Meggitt 
states that the “ present form agrees closely with RaiUietina 
( Raillietma ) celebensis except for the gravid proglottides 
In that latter respect the two forms are clearly different 
He does not state, however, in what way they are different 

Subgenus (6) PARONIELLA J'uhrmann, 1920 

Raillietma m which the genital pores are unilateral Egg- 
capsules each contain a single oncosphere Adults in birds 
and mammals 

Type-species — Raillietma {Paromella) longispina (Fuhr- 
mann, 1909) 
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It is not possible to give a satisfactory key to the species of 
this subgenus, but the following table will seive to indicate 
some of the points of ^difference between them — 



Testes 

No of hooks 

Sizo of hooks 

■uiogalli 

130 

160 

15/. 

cruciata 


200 

15 n 

cot vuia 

2b 

80 

16 /< 

ceyloinca 

- 

120 

10 n 

tiagojiam 

0 or 7 

46 

10/. 

Jacilr 

0 

85 

11,, 

routoi ta 

2 


- 


(1) Raillietma (Paiomella) uiogalli (Moileer, 1790) Fuinmann, 
1920 (Fig 269 ) 

Sjnomms — l\cma ungctlh .Modeei 1790 
Tamm ca/ut hand 1833 
Dcumneti caha ( 13.iml, 1833) Mile®, I89(> 

From a partridge pheasant (Alectons grcecachular) , Zoo- 
logical Gardens, Calcutta Souths ell 

The norm may attam a length of 35 cm and a maximum 
breadth of 4 mm The genital pores are unilateral and aie 
situated in the anterior third of the lateral margin of the seg- 
ment The scolex has a diametei of from 250 to 270 p. The 
rostellar bulb has a diameter of from 68 to 88 p. and is aimed 
with a double crown of about 160 hooks, each having a length 
of from 14 to 16 /a The suckeis aie armed , the neck varies m 
length from 200 /a to 3 or 4 mm 

Muscular System This is a veil developed and almost fills 
the entire cortical parenchyna It consists of gioups of 
bundles irregulaily disposed, some of v Inch contain from 2 to 4 
fibres and otheis from 8 to 12 In addition, numbers of single, 
slendei fibres are seen m tiansveise section, but in giavid 
segments only solitary fibres aie found The transverse muscles 
are disposed peculiarly , unlike w hat occurs in many cestodes, 
thev do not separate the cortical from the medullary paun- 
chvma, but aie distributed between the umci longitudinal 
fibres 

E'icietory System Appanmtlj theie is only one longitudinal 
vessel on each side viz , the ventral vessel It measuies fiom 
60 to 80 jx m diameter The transverse vessel m each segment 
is wider than the longitudinal one 

Male Genitalia Theie aie at least 130 testes m each segou nt, 
this bemg the only species of Raillietma possessmg such a 
large numbei , thev siuiound the female glands On tin, 
poral side theie are from 28 to 36, whilst aporally theie ait 
from 84 to 100 The vas defeiens is much coiled, it inns 
paiallel to the antenoi margin of the segment to the level of 
the ovary and is suiiounded with prostatic cell® The cuius 
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sac is small and pyriform, measuring only from 110 to 120 /a 
The cirrus is armed 

Female Genitalia The ovary is bilobed and lies slightly on 
the poral side , it measures from 440 to 500 /x in breadth , each 
half is further subdivided into a number of secondary lobes 
The vagma opens posteriorly to the cirrus sac , its terminal 
part is muscular and its lumen bears a number of silky hairs 
The muscular termination of the vagma extends internally to 
the nerve and passes between the excretory vessels , it con- 
tinues m the median direction almost directly to the female 
genital organs Its mam part functions as a receptaculum 
seminis The vitelline gland is situated behind the ovary , it 



Fig 269 — Railltetina (Paroniella) nrogalh A, lostellar hooks , B, mature 
segment, magnification unknown (After Shipley ) 

is slightly lobed and has a breadth of about 130 /x The shell 
gland is very small and is situated dorsally to the middle of 
the ovary The uterus is dorsal and slightly anterior to the 
ovary, resembling the latter in shape, i e , it consists at first of 
a central cavity with radiating lobes The latter extend into 
the medullary parenchyma , their walls eventually disappear 
and the eggs come to rest m the parenchyma In gravid seg- 
ments they lie singly in capsules which do not extend laterally 
to the excretory vessels The oncosphere measures from 24 to 
30 /x and the capsule has a diameter of about 68 /x 
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(2) Raillietma (Paromella) cruciata (Rudolpln, 1819) 

From a magpie (Pica rustica ) , Zoological Gardens, Calcutta 
Southwell 

A smgle specimen with unilateral pores, believed to be re- 
ferable to the above species, has been recoided The lostellum 
is armed with about 200 hooks, each measurmg about 15 p, and 
arranged m a double row The suckeis are armed with minute 
booklets Each egg-capsule contams a smgle egg 

(3) Raillietma (Paromella) coivma (Fulnmann, 1905) (Fig 

270 ) 

S\non\in — Daiaincu poh/crtlca> m Lnistow, 1906 

From (1) Corvus macrorhynclius , Colombo, Ceylon South- 
well Calcutta , Sabour, Bihar, India Southwell (2) Corvus 
splendens , Calcutta Southwell (3) Corvus sp , Khulna, 
Bengal , and Chilka Lake, Onssa, India Southwell 

The worm attains a length of 12 cm and a breadth of from 
2 to 3 mm The unilateral genital pores are situated near the 



Fig 270 — Raillietma (Paioniella) co> vina Horizontal section of mature 
segment, magnification unknown (After Fuhrmann ) 


middle of the lateral margin of the segment , all the latter 
are broader than long The rostellum is armed with about 
80 hooks, each measurmg from 16 to 18 y, in length The 
suckers aie armed with from 5 to 6 rows of hooks , each hook 
measures about 9 /x The testes are numerous (about 26) and 
are situated m tvo groups, one on each side of the orary The 
vas deferens is much coiled, and runs parallel and anteriorly to 
the vagina The curus sac is extremely small, measurmg 100 y. 
m length by 40 y. m breadth, and only extending about one- 
third the distance between the margin of the segment and the 
nerve , the cirrus is unarmed The ovary is situated in the 
middle lme and consists of a number of tubule-like follicles, 
arranged fanwise Immediately behind it is a small 
vitelline gland presenting a granular appearance , the vagina 
opens to the genital atrium posteriorly to the cnrus sac , its 
teimmal part, viz , that lvmg between the pore and the nerve, 
is surrounded by cells It continues in the median direction 



04 


T> AX AlXBll) 1 


as a straight tube ■which, mternallv to the nerve, dilates a 
little and functions as a receptaculum semims The uterus 
breaks up into capsules, each of ■which contains a single egg 

(41 Raillietma (Paioniella) ceylonica (Bac/jnakn, 1914) (Fig 
271 ) 

From (1) Crocopus phcemcopterus , Zoological Gardens, 
Calcutta, and Clnlka Lake, Orissa, India Southwell (2) The 
white-bellied pigeon (Columba leuconaia ) , Zoological Gardens, 
Calcutta Southwell (3) Pavo cristahis , Ceylon Fuhr- 
raann 

The w orm attains a length of from 3 to 4 cm and a breadth 
of 1 3 mm All the segments are broader than long , the 
gravid ones have a length of 730 p and a breadth of 1 98 mm 
The genital pores are unilateral and are situated in the anterior 
third of the lateral maTgm of the segment The head has 
a diameter of 400 p , the rostellum is armed with about 



Fig 271 — KaiUictina (Faiomelln) ceylonica Trans-verso section of mature 
segment, magnification unknown (After Bacrynska ) 

120 hooks ai ranged in a double row, each hook measuring 
about 10 /x The suckeis are armed with minute spines 
The longitudinal muscles consist of a single layer of rather 
laige and conspicuous bundles Externally to them theie 
aie numeious small groups of fibres The transverse and 
doioo-ventral musculatures aie pooity developed The ventral 
excietoiy vessel. is very much largei than the doisal one The 
testes are few in numbei, and aie disposed to the left and to 
the right of the female genital organs Each testis has a dia- 
meter of about 50 /x The emus sac is pyrifoi m and almost 
c vlmdrical , it baiely reaches the excretoiv canal, and has a 
length of 130 /x and a breadth of 31 p The emus is musculai 
The vas defeiens is very undulated, and is surrounded by a 
number of pigmented glandular cells within the enrus sac 
it is thrown into slight undulations The ovaiy is in the 
middle of the segment , it is deeply lobed and has a length 
of 192 p and a breadth of 256 p Immediately vential to it 
is the vitelline gland, winch has a length of 78 p and a breadth 
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of 91 /x The shell gland, which has a diameter of 39 /a, is 
situated dorsally to the vitelline gland The vagina opens 
posteriorly and ventrally to the cirrus sac, and is a long canal 
thrown into undulations The receptaculum semims has a 
length of 86 [a , the egg-capsules each contain from 6 to 10 
eggs , each has a diameter of 192 /x, and they extend laterally 
to the excretory vessels The egg measures 28 /x and the 
oncosphere 18 /x 

(5) Raillietma S(Paromella) tragopani (.Southwell, 1922) (Pig 
272 ) 

Prom a tragopan pheasant ( Tragopan sp ), Zoological Gardens, 
Calcutta Southwell 

The worm measures 8 5 mm m length and its greatest 
breadth is 600 /x It is composed of 27 or 28 segments , the 
last one measuring 825 p. in length and 600 p. in breadth The 
genital pores are unilateral and are situated a little anterior to 



Fig 272 — Raillietma (Paroniella) tragopani Mature segments, X 210 

(After Southwell ) 


the middle of the lateral margin of the segment The head 
has a length of 125 p. and a breadth of 180 /x The total 
number of hooks is about 46, and they are apparently in a single 
row , each measures about 10 ft m length The suckers are 
armed with from 4 to 6 rows of hooks The neck has a length 
of about 300 /x 
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There are G 01 7 testes in each segment, and they first appear 
in about segment 4 When fully mature tliev measure about 
70 y Usually tlieie are four situated aporally, one or two 
postenorlv to the ovary, and a single testis on the pore 
side, behind the internal extremity of the enrus The 
cirrus sac, when fully developed, extends at least halfway 
across the segment, and lias veiv thick ( ? museulai) w r alls 
In segment 17 it measuies 250 y in length and 110 y m breadth , 
it peisists to the last segment The enrus is peculiar in being a 
greatly dilated oigan densely coveied with minute spmes, and 
almost filling the emus sae The vas deferens is short and 
slightly coiled , seminal vesicle apparently absent 

The ovaiy, which first appears in about segment 8, is de- 
finitely bilobed, each half being globular, 70 y m diameter, and 
composed of a number of lounded acini From the pore the 
vagina pursues a dnect couise to the mid-ovarian region, 
where it dilates into a receptaculum semims The vitelline 
gland lies posteriorly to the ovary and is a conspicuous organ 
In full development it has a diametei of about 60 y The 
uterus first appears as a small cavity immediately anterior to 
and between the two lobes of the ovary It enlarges and 
eventually single eggs become isolated m the paiencliyma In 
the last few segments no trace of the excretory vessels can be 
seen , rt is therefore impossible to say definitely w hether the 
eggs extend beyond them or not But, as there is a clear 
area between the edge of the segment and the eggs, it would 
appear that the latter lie uternally to the excretory vessels 
The egg has a diameter of •'bout 54 y and the oncosphere of 
25 y * 



Fig 273 — Raillietma (Parontella) facile Mature segment, X 107 
(After Meggitt, in ‘ Paiasitologj ’) 

(6) Raillretina (Paromella) facilis Meggitt, 1926 (Fig 273 ) 

Fiom the pheasant Tragopan satyia . , Rangoon, Burma 
Meggitt 

The worm attains a length of 4 mm and a breadth of 700 y, 
and is composed of from 15 to 20 segments The genital pores 
are unilateral and are situated m the centre of the margm of 
the proglottis at the bottom of a shallow genital atrium The 
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rostellum is aimed ivith a smglc roi\ of 85 hooks, each having 
a length of from 10 3 to 12 p The suckeis aie armed with 
deciduous hooks varving in length from 9 to 1 1 p, apparently 
arranged m from 3 to 4 rows 

Male Genitalia Theie are 9 testes in each segment (10 
figured), thiee of these bemg poral and the remainder aporal , 
they are lateial to the female glands The cirrus sac is very 
laige and is the most conspicuous structure m the segment 
It measures about 180 by 80 /a and in young proglottides 
extends beyond the centre The cirrus is aimed 

Female Genitalia The ovary is slightly poral, small and 
bilobed, each half bemg entire The vagma is marked by a 
swelling almost as large as the cirrus sac, situated near the 
genital pore The eggs lie smgly m capsules which do not 
extend beyond the excretory vessels, but otherwise entirely fill 
the segment * 


Subgenus (c) SKRJABINIA Fuhrmann, 1920 

Railhehna m which the gemtal pores are irregularly 
alternate and in which the egg-capsules each contain a 
single egg Type-species — Railhehna (Skrjabima) ceshcillus 
(Molin, 1858) 

Key to Species 

Suckers armed S cent) opt, p 98 

Suckers unaimed S’ cestici/lns, p 97 



Fig 274 — RailVietma ( Slrjabinia ) cesticillus Mature segment, X 40 

(After Meggitt ) 

(1) Raillietma (Skrjabima) cesticillus (Molm, 1858) (Fig 
274) 

Synonym — Tama cesticillus, Molin, 1858 
From (1) The domestic fowl, Berhampur, Bengal Southwell. 
Burma Meggitt (2) Gallus sonnerati , Zoological Gardens, 
Calcutta Southwell 

*(7) Raillietma ( Paromella ) contorta Zschokhe, 1895 From the common 
Inchan Pangolin ( Mams pentadactyla ) This worm measures from 4 to 8 cm 
in length, and is differentiated by possessing two testes only 
VOL II 
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The worm attains a maximum length of 13 cm and a breadth 
of 3 mm The genital pores are irregularly alternate and are 
situated in the anterior third of the margin of the segment 
The rostellum is armed with from 400 to 500 hooks, each from 
7 to 12 /x in length and arranged in two rows , the suckers are 
unarmed There are from 20 to 30 testes , the cirrus sac 
extends median to the excretory vessels The egg-capsules 
extend laterally as far as the excretory vessels and each 
contams a smgle egg The larvae occur in Musca dorneshca 
and m the ground beetle Calathus opaculus 


(2) Raillietma (Skrjabmia) centropi (Southwell, 1922) (Pig 
275 ) 

Prom the common caccal (Centroptis rufipmms ) , Lake 
Tamblegam, Ceylon Southwell 

The worm measures from 2 5 cm m length and has a maxi- 
mum breadth of about 1 5 mm The segments are very much 
broader than long, all except a few at the posterior extremity 



Pig 275 — Ratllxetma (Skryabima) centropi Transverse section of 
poralhalf of mature segment, X 98 (After Southwell ) 

being quite short Their lateral posterior margins are salient 
The genital pores are irregularly alternate, bemg situated and 
directed anteriorly The head is prominent and presents a 
truncated appearance , it measures about 300 [x in breadth 
and merges into a very short neck The suckers have a 
diameter of about 300 fx, and bear on their margins about 
15 rows of hooks, each measuring about 8 /x The rostellum 
is relatively small and is armed with about 300 hooks, each 
■9 to 11 p. m length, and arranged m a double row. 
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The muscular system is poorty developed , the longitudinal 
fibres are relatively scanty and consist of small bundles some- 
what widely separated, which decrease in size externally 
The transverse muscles lie internally to the longitudinal muscles 
and are also not very numerous , oblique or dorso-ventral 
fibres are few A small smgle nerve-strand is situated laterally 
to the ventral excretory vessel on each side On the pore side 
the nerve is ventral to the cirrus sac and the vagma 

The excretory system consists of a smgle ventral vessel on 
each side , on the pore side it lies ventrally to the cirrus sac 

The testes arc about 40 m number , they are situated antero- 
dorsally on each side of the ovary, and extend laterally to the 
ventral excretory vessels They are somewhat oval in shape 
and, when fully developed, measure about 85 by 55 fi The 
vas deferens is remarkably long It extends halfway acioss 
the segment, and is thrown mto a large number of loops which 
occupy almost the entire field between the internal extremity 
of the cirrus sac and the poral wing of the ovary Seminal 
vesicles apparently absent The cirrus varies in length, 
extending from about half to three-quarters the distance 
between the lateial margm and the ventral excretory 
vessel 

The ovary is a relatively large bilobed organ situated postero- 
ventrally , in full development it extends almost to the dorsal 
transverse muscle-fibres From the pore the vagma runs 
dorsally to the cirrus sac , at the internal extremity of the 
latter organ it curves gradually and runs directly to the ovary. 
It is muscular throughout its length , its internal extremity is 
dilated mto a muscular receptaculum sermnis which, when 
fully developed, measures about 150 ft in length and 50 fj, m 
breadth The oviduct, vitelline duct, and fertilization canal 
are also noticeable on account of their length The vitelline 
gland lies ventrally to, and between, the. two lobes of the 
ovary , it is large and easily seen When fully developed, the 
uterus extends laterally to the ventral excretory vessels, and 
consists of a large number of - parenchymatous capsules, each 
containing a smgle egg The latter has a diameter of about 
55 /x and the oncosphere about 36 /x 


Subgenus (d) FUHRMANNETTA Stiles & Orleman, 1926 
( =Johnstonia Fuhrmann, 1920) 

RaiUietma in which the genital pores are irregularly alter- 
nate, and m vhich the egg-capsules each contain several 
oncospheres Type-species — RaiUietma (Fuhrmannetta) cras- 
sida (Rudophi, 1819) 

h 2 
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Key to Species 


1 Rostellum with a collar armed with spines 
Rostellum without a collaT armed with 

spines 

2 Egg-capsules extending laterally to excre- 

tory vessels 

Egg-capsules not extending laterally to 
excretory vessels 

3 Rostellum armed with 200 hoolia measuring 

12 to 13 n 

Rostellum armed with 170 hooks measuring 
18 to 20 ^ 


2 

3 

[p 101. 

F pseudoechinobothi ida, 
F birmamca , p 101 
F echmobothnda, p 100 
F korhei, p 102 


(1) Raillietma (Fahrmannetta) echmobothrida (Megtnn, 1880) 
(Fig 276) 

Synonyms — Teenta echmobothrtda Mdgnin, 1880 
Tcema botnophtes Piana, 1881 
Davainea pen echmobothnda Magelhaes, 1898 

From (1) The domestic fowl , Berbampur, Bengal South- 
well Burma Meggift (2) Jungle-fowl ( Gallus bankiva ) , 
Berhampur, Bengal Southwell (3) Gallus ferruginous , 
Zoological Gardens, Calcutta Southwell 

The worm attains a length of 25 cm and a maximum breadth 
of 4 mm The genital pores are irregularly alternate and are 



Fig 276 — Raxlhehna (Fuhrmannetta) echmobothnda Mature 
segment, X 53 (After Meggitt ) 


situated in. the posterior half of the margin of the segment 
The rostellum is armed with about 200 hooks arranged in two 
rows, each measuring from 10 to 13 p The suckers are armed 
with from 8 to 10 rows of hooks, which vary m size from 
6 to 15 p There are from 20 to 30 testes , the cirrus sac, 
which measures from 13 to 18 p, does not reach to the longi- 
tudinal excretory vessels The egg-capsules extend laterally 
to the excretory vessels and each contains from 6 to 12 eggs 
The latter vary in size from 25 to 50 p Larval forms m Helix 
maculosa 
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(2) Railhetma (FuM mannetta) pseudoechmobothrida Meggitt, 
1926 

From the domestic foul, Burma Meggitt 

The worm measures from 8 to 9 cm in length and has a 
breadth of 1 8 mm The genital pores are irregularly alternate, 
and are situated in the posterior half of the lateial margin of 
the segment The rostellum is armed Tilth about 200 hooks 
varying in size from 8 to 12 /a and arranged in tv o rows 
Immediately posterior to the rostellum there is a collar thickly 
studded with mm ute spines It is not known whether the 
suckers are armed or not 

There are from 30 to 50 testes, and the cirius sac does not 
reach to the longitudinal excretory vessels The egg-capsules 
extend laterally to the longitudinal excretory vessels, and each 
contains 3 or 4 eggs The species is closely related to R cclnno- 
bothnda, from which it differs m having a largei number of 
testes and fewer eggs in each capsule 


(3) Raillietma (Fulirmannetta) bnmanica Meggitt, 1926. 
(Fig 277 ) 

From the domestic fowl, Buima Meggitt 
The woim measmes from S to 10 mm in length and has a 
breadth of from 1 to 2 mm The gemtal poies are irregularly 
alternate and are situated m the anterior half of the margin of 



Fig 277 — Ratlluhna (Filin mannetfa) biunanicn Matuio 
segment, x 53 (After Meggitt ) 


the segment The rostellum is armed with about 300 hooks 
arranged m two lows, the large ones measurmg 12 p, and the 
small ones 9 p, Immediately behind the lostellum theie is a 
collar thickly studded with mmute spmes similai to that w Inch 
occurs m R torqiiata and R frontma It should be noted, 
however, that tins collar is only visible m livmg w oi ms The 
suckers are unarmed 
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There are from 20 to 25 testes in two lateral groups con- 
nected by a single posterior row, the aporal row being the 
larger The cirrus pouch is large and extends median to the 
excretory vessel The egg-capsules each contain several eggs, 
and do not extend laterally to the excretory vessels 


(4) Railhetma (Fuhrmannetta) korkei Joyeux & Houdemer, 
1928 (Fig 278) 

From pigeons , Kasauh, India 

The gravid worm measures 164 mm m length and has a 
breadth of 2 mm The genital pores are apparently irregularly 
alternate The scolex has a length of 175 p and a breadth of 
200 p , the rostellum is dome-shaped, 85 p in height, and 120 
to 130 p m breadth It bears 150 to 160 hammer-shaped 
hooks, each measuring from 18 to 20 p m length and clearly 
placed in a double row The suckers have a diameter of from 
60 to 70 p and are armed with several rows of spines, the 



Fig 278 — R-aillietina (Fuhi mannetta) 'kor'kei Mature segment, 
magnification unknown (After Joyeux and Houdemer ) 

smaller ones being deciduous , they vary in size, the largest 
being 10 p The neck has a length of 6 or 7 mm The muscu- 
lature is well developed , the longitudinal fibres are numerous, 
sometimes in three or four layers The transverse muscles 
consist of three or four concentric fibres The dorso-ventral 
muscles are composed of numerous fine fibres ra mif ying through 
the entire cortical parenchyma 

There are 24 testes, 17 being aporal and 7 poral , each 
measures 35 p m diameter Seminal vesicle present on coiled 
vas deferens The cirrus sac measures about 110 p and does 
not reach the ventral vessel, and there is no internal seminal 
vesicle The cirrus is unarmed 
The vagina is posterior to the male orifice and is short and 
wide , a receptaculum semirns is present There are from 
50 to 66 egg-capsules in each segment, extending laterally 
to the excretory vessels Each measures 170 p and contains 
from 6 to 9 eggs, which are 18 by 14 p in diameter 
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The following species of Raillietina caui ot be placed m any 
of the above subgenera owing to our ] dc of knowledge of 
anatomical details concerning them — 

(1) Raillietma anatina (Fulumann, 190')) 

From (1) pigeons ( Columba sp ) and (2) the green pigeon 
(Crooopus pho2.ni<y>pterus), both from Chilka Lake, Orissa, 
India Southwell 

Fully mature 1 v, orms have not been described , the worm 
attains a length of 1 5 cm and a breadth of 1 5 mm The 
genital pores are regularly alternate The scolex has a diameter 
of from 400 to 500 fx The rostellum, which has a breadth 
of from 160 to 200 jx, is armed with about 300 hooks, each 
measuring from 14 to 16 jx in length and arranged in a double 
row The suckers are unarmed There are from 16 to 18 testes 

(2) Eaillietma reynoldsas Meggitf, 1926 (Fig 279 ) 

From Corvus splendens insolens , Rangoon Meggitt 

The worm attains a length of 25 cm and a maximum 
breadth of 300 /x The genital pores are situated at the anterior 
third of the margin of the proglottis The scolex has a diameter 
of 380 [x and the rostellum 110 /x The latter is armed with a 
double circle of hooks, about 250 m all, each measuring from 



Fig 279 — Raillietina reynoldss; Mature segment, X 40 
(After Meggitt, m ‘ Parasitology ’) 


11 to 17 ix m length Surrounding the rostellum there is a 
spmy collar 180 to 210 p. in diameter The suckers are armed 
with five rows of hooks which dimmish m size towards the 
centre of the sucker 

Male Genitalia The testes are clearly separated into two 
groups, from 7 to 12 being poral and 26 to 27 aporal The 
cutus sac measures from 130 to 212 /x m length, increasing m 
size posteriorly Having regard to the wide range m size of 
this organ, Meggitt states that {< measurements without mention 
of maximum size and portion of body are useless,” and 
with this remark the writer agrees The cirrus sac crosses the 
nerve, but does not reach the excretory vessel, this character 
being more constant than the size of the organ 
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Female, Genitalia The ovary is much lobed , the 3gg- capsules 
each contain a single egg and extend laterally to the excretory 
vessels , in gravid segments they reach to the snbeuticula 

This species is closely related to Railhetma ( Paromella ) 
corvma (Fuhrmann, 1905), from which it differs, however, in 
the greater number and smaller size of the rostellar hooks 
and also in the large size of the cirrus sac 

Meggitt points out that “ In one crow containing numerous 
examples of this species, the wall of the posterior portion of 
the intestine was studded with numerous small tubules, 3 mm 
in diameter, some level with and hardly to be distinguished 
from the intestine, others spherical or ellipsoidal and only 
attached to it by thin threads The former contained scoleces 
of T reynoldsce, entirely separated from the lumen of the 
intestine and from any strobila The latter were extremely 
tough, consisting of several strata surrounding a central cavity 
containing pus and a larval tapeworm The tapeworm was 
solid, contammg a few calcareous corpuscles and numerous oil 
globules, a few brown, but the majority colourless , scolex 
hooks were entirely absent The penetration of cestode 
scoleces into the intestinal wall has already been recorded in 
the cases of Railhetma ( Fuhrmannetta ) echmobothnda (Mdgnm, 
1880) and R penetrans (Baczynska, 1914) No record exists of 
any larval form in the intestinal wall of birds ” 

(3) Raillietma fatalis Meggitt, 1927 

From (1) Nesocia bengalensts and (2) Rattns norvegicus , 
Rangoon Meggitt 

The worm attains a length of 19 cm and a breadth of 4 5 mm 
All the segments are broadei than long, the strobila being 
somewhat pointed posteriorly It is not known whether 
the .genital pores are unilateral or irregularly alternate The 
scolex may attain a diametei of 600 p The rostellum has a 
breadth of from 140 to 170 /x, with about 180 hooks, each 
measuring from 23 to 32 p m length and arranged in a double 
row Immediately behind the rostellum tlieie is a spmy collar 
The suckers are armed with about 6 row s of hooks, each hook 
measuring about 4 p 

A ventral excretory plexus is present w ith three or four long 
vessels According to Meggitt, there are from 38 to 43 testes 
of which from 15 to 26 are aporal and 13 to 22 poral They are 
situated mostly between the two outermost longitudinal excre- 
tory vessels The cirrus sac measures about 105 by 70 p in 
immature segments, and does not reach the nerve The egg- 
capsules are too numerous to count, being extremely small and 
tightly packed together , they extend laterally to the excretory 
vessels and nerve, and each contains a smgie egg, so that a gravid 
proglottid presents a granular appearance in w r hole mounts 
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14) Raillietma fluxa Meggitt, 1927 

From Rattus norvegicus , Rangoon Meggitt 

The w orm attains a length of 1 3 cm and a breadth of 1 mm 
The genital pores are irregularly alternate The scolex has a 
diameter of about 626 [x and the rostellum of 195 jx , the 
latter is armed with about 156 hooks, each from 18 to 22 p m 
length and arranged m a double row Immediately behind 
the rostellum there is a spiny collar The suckers are unarmed 
There are from 19 to 21 testes, of which 7 aie poral and from 
12 to 14 aporal Gravid segments unknown 

(5) Raillietma funebns Meggitt, 1 927 

From Radius norvegicus , Rangoon Meggitt 

The worm attains a length of 3 cm and a breadth of 760 p 
The gemtal pores are unilateral and are situated at the anterior 
third of the lateral margin of the segment The scolex has a 
diameter of from 410 to 580 p and the rostellum from 105 to 
171 p, , the latter is armed with from 80 to 100 hooks, each 
measuring from 17 to 21 p in length and arranged in a double 
row The suckers are unarmed There are from 35 to 40 
testes surrounding the female glands on all sides except 
dorsally and in the space occupied by the gemtal ducts 
The cirrus sac measures from 105 to 121 p by from 48 to 54 fx, 
and extends just median to the nerve m young segments and 
to the excretory vessels when mature , gravid segments are 
unknown 

The species is closely related to R madagascanensis and 
R gracilis It differs from both m the absence of acetabular 
hooks, from R madagascanensis in having fewer testes, and 
from R gracilis m the position of the gemtal pore 

(6) Raillietma mdica Meggitt, 1927 

From Nesocia bengalensis , Rangoon Meggitt 

This species was described from a single immature specimen, 
the size of which is not stated The gemtal pores are irregu- 
larly alternate The scolex has a diameter of 820 /x and the 
rostellum of 240 [x , the latter is armed with from 250 to 
260 hooks, each measuring from 22 to 25 fx and arranged ni 
a double low Immediately behind the lostellum there is a 
spiny collar The suckers are armed with from about 6 to 
7 rows of hooks diminishing in size internally and measuring 
about 2 or 3 p 


Species Inquirend-e 
(1) Raillietma sp Southwell, 1922 

From pigeons (Columba sp ), Berhampur, Bengal Southw'ell 
A fragment without a head was obtained from this host 
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(2) Raillietina sp South-well, 1922 

From pigeons ( Columba sp ) , Berhampur, Bengal 
Southwell 

This second species, also without a head, from the same host, 
measured 15 cm in length and 3 mm in breadth , the egg- 
capsules extended laterally to the excretory vessels, and each 
contained three or four eggs 

It is impossible to determine the species to which the above 
two specimens belong 

(3) Raillietina sp Southw ell, 1922 

From a crow pheasant , Zoological Gardens, Calcutta 
Southwell 

A few fragments without heads 


(41 Raillietina sp Meggitt, 1926 

From Oallus ferruginous , Victoria Memorial Park, Rangoon. 
Meggitt 

The worm attains a length of 8 mm and a breadth of 300 ft , 
it contains about 30 proglottides, the terminal ones being 
longer than broad , all the segments are either immature or 
sterile, i e , devoid of any trace of gemtal organs 

The scolex measures 190 /x m diameter , the rostellum, which 
has a diameter of 43 /x, is armed with a smgle crown of about 
100 hooks, which measure from 11 to 13 /x , the suckers are 
unarmed Meggitt points out that no species of this genus 
possessing these characters has been recorded from Galhformes, 
and only JR columbce (Fuhrmann, 1908) from birds in general, 
but, having regard to the scanty information available re- 
garding this worm, he deemed it inadvisable to create a new 
species 


(5) Raillietina sp (? paradisea Fuhrmann, 1908) 

From pigeons , Zoological Gardens, Calcutta Southwell 

A smgle specimen, consisting of a head and a few anterior 
segments, was obtamed The rostellar hooks were in a 
double row, each hook measuring about 23 ft Apparently 
the only species with hooks approximately of this size are 
D paradisea Fuhrmann, 1908, and D ccmopophilce Johnston, 
1911 The identity of the parasite is, however, quite uncertain 

(6) Moghe (1926) records undetermined species of Raillietina 
from (1) the domestic fowl, (2) Cypselus affims, and (3) Turtur 
cambayensis , India 
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Genus IV COTUGNIA Diamare, 1893 

Segments are broader than long A double set of repro- 
ductive organs m each proglottis close to the longitudinal 
excretory canals Genital ducts pass dorsally to the longi- 
tudinal excretory vessels and nerve Testes numerous, 
generally posterior, and extending laterally to the extreme edge 
of the medullary parenchyma Uterus breaks down and 
eggs become enclosed singly in egg-capsules Adults in birds. 

Type-species — Coiugma digonophora (Pasquale, 1890) 


Key to Species 


1 Rostellum much smaller than suckers 
Rostellum approximating in size to 

suckers 

2 Rostellum aimed with a single row 

of hooks 

Rostellum armed with a double row 
ot hooks 

3 Rooks alternately ot two different 

size*’ 

a Posterior segments longer than 
broad , musculatuie weakly 
developed 

b Posterioi segments broadei than 
long , musculature strongly 
developed 

Hooks all of one size 

4 Hooks not more than 12 p length 
Hooks more than 12 p. m length 

6 Testes extending lateially to excie- 
tory vessels 

Testes rarely extending to excretory 
\ essels 

6 Suckeis unarmed 
Suckers armed 


C maigaieta,-p 110 
2 

C digonopTioi a, p 107 

O 

o 


C cuneala v ni tenuis, p 112. 


C cuneata var net tosa, p 11‘3. 

4 

5 
G 

C hi ologetys, p 109 

C sent, p 113 
C fasttgata, p 111 
C fuJn mannt, p 108 


(1) Cotugxua digonophora (Pasquale, 1890) (Fig 2 80 ) 

Synonyms — Ttsma digonophoi a Pasquale, 1890 
Cotugma ■‘bi/aita Southwell, 1922 

From (1) Ducks , Zoological Gardens, Calcutta Southwell. 

(2) Domestic fowl , Berhampur, Bengal Southwell (3) 
Somett’s jungle fowl , Victoria Memorial Park, Rangoon. 
Meggitt 

The worm attains a maximum length of about 8 cm and a 
breadth of 8 mm It has a thickness of about 1 mm The 
head measures about I 4 by 1 1 mm , the rostellum bears an 
enormous number of minute hooks arranged m a single row, 
each hook measuring about 8 /x The suckers are cup-shaped, 
prominent, and have a diameter of about 450 /x The neck is 
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short or absent The anterior segments are broader than long, 
but they gradually elongate and the posterior ones are longer 
than broad The genital pores are double in each segment, 
and are situated about the middle of the lateral margin Each 
segment contains a double set of genital organs 

The cirrus sacs are cylindrical, and extend about half the 
distance between the lateral margin of the segment and the 
-excretory vessels on each side The vas deferens is thrown 



Fig 280 — Gotugma digonoplioi a Mature segment, X 1 75 
(After Meggitt ) 


into a number of loose coils m front of each ovary m the vicinity 
of these vessels 

There are about 100 testes situated posteriorly to the ovaries, 
extending in a single broad field laterally to the excretory 
vessels on each side 

There are two ovaries m each segment, one being situated 
just median to each excretory vessel, and behind each there is 
a conspicuous vitelline gland The egg measures about 60 yx. 

(2) Cotugma fuhrmanni Baczynska <Fig 281 ) 

From Pavo cristatus , Ceylon Fulirmann’s Collection 

The worm attains a length of from 6 to 8 cm and a breadth 
of 2 5 mm All the segments are broader than long , the 
mature ones measure 390 yx in length and 1 78 mm in breadth 
The genital poies are double in each segment and are situated 
m the middle third of the lateral margin The scolex has 
a length of 400 /x and a breadth of 560 /x The suckers have 
a diameter of about 180 /x and their margins are armed with 
numerous mmute hooks The rostellum has a breadth of 
86 /x and bears about 170 hooks, each having a length of 
about 15 yx, and arranged in a double row 

The longitudinal muscles are distributed m two layers of 
bundles, the inner ones being much more strongly developed 
than the outer The transverse muscles are also well developed, 
and consist of three layers, viz , one internally to the internal 
longitudinal bundles, another between the inner and outer. 
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and the third externally to the outer longitudinal bundles In 
addition, isolated fibres occur m the cortex , the musculature 
thus resembles that found m species of the subfamily Acolemaa 
The excretory vessels are situated a considerable distance 
from the lateral margin of the segment 

There are from 60 to 70 testes in each segment, occupying 
the posterior part and extending laterally to the excretory 
vessels They are absent m the anterior part The undu- 
lations of the vas deferens are surrounded by glandular 
prostatic cells The cnrus sac is narrow and elongated, pre- 
senting a tubular appearance , it has a length of 470 /x and a 
breadth of 39 /x, and extends slightly median to the excretory 
vessels The cirrus is very muscular 



Fig 281 — Cotugma fuhrmannt Mature segment, magnification 
unknown (After Baczynska ) 


Bach ovary is strongly lobed and has a length of 65 /x and 
a breadth of 185 /x , the lateral margin of each almost touches 
the excretory vessels The vitelline gland has a length of 90 /x 
and a breadth of 400 /x , it lies posteriorly and ventrally to the 
ovary The shell gland is dorsal to the vitelline gland , it has 
a diameter of 78 /x The vagina opens into the genital atrium 
anteriorly and ventrally to the cirrus sac , its course is some- 
what undulated ; median to the excretory vessel it dilates into 
a small fusiform receptaculum semims, winch has a length of 
about 170 fi, The terminal (lateral) part of the vagma is sur- 
rounded with glandular cells The uterus is at first a simple 
sac situated dorsally , later, its walls disappear and the eggs 
become isolated m the parenchyma Capsules are formed, 
each containing a single egg , they extend laterally to the 
excretory vessels Fully mature eggs are not known 

(3) Cotugma brotogerys ATeggitt, 1915 

From Platycefcus eximius , Rangoon Meggitt 

The worm attains a length of 7 5 cm and a maximum breadth 
of 2 mm. The mature segments measure about 1 55 mm in 
length and 1 77 mm, in breadth , gravid segments have a 
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length of 1 72 mm and a breadth, of about 2 57 mm The 
posterior margin of each segment overlaps the anterior margin 
of the succeeding segment, slightly anteriorly and to an in- 
creasing extent posteriorly The genital pores are situated in 
the anterior third of the lateral margins of the segment The 
head is almost spherical and has a diameter of about 430 /x , 
the rostellum has a diameter of 150 /x, and is armed with 
numerous hooks arranged m a double row, each having a length 
of about 12 /x The musculature consists of three longitudinal 
layers which alternate with three layers of transverse fibres 
The testes are numerous, m a double row, occupy the centre 
of the segment, and extend laterally to the excretory vessels 
The cirrus sac is small and reaches to the longitudinal excretory 
vessels The ovary consists of a number of short thick lobes 
arranged fanwise The vitelline gland is a slightly lobed 
organ 66 p m length and 113 /a in breadth, consisting of a 
number of follicles surrounding a cavitj , it lies posteriorly to 
the ovary The vagina opens into a genital atrium , it runs 
postero-transverscly, bending once or twice, and dilates just 
internally to the longitudinal excretory vessel into a large 
spherical reeeptaculum semrnis The uterus is not persistent, 
the eggs becoming enclosed m capsules, each containing several 
eggs 


Fig 2S2 



Cotugma margareta 

Fig 282 — Head, viewed en face, X 80 (Original) 
Fig 283 — Mature segment, X 28 (Original) 


(4) Cotugma margareta Beddard, 1916 (Figs 282 &. 233 ) 
Synonym — Cittotmma avicola Southwell, 19 22 

Prom (1) Crows ( Corvus macrorhynchus) , Zoological Gardens, 
Calcutta Southwell (2) A moonal pheasant {Lophophorm 
refulgens) ; Zoological Gardens, Calcutta. Southwell 
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This species is differentiated from all others of the genus by 
the fact that the rostellum is smaller than the suckers Bed> 
dard obtained it from a pheasant In the specimens from the 
Indian crow the rostellum was also smaller than the suckers, 
and the worm could not be distinguished from C margarefa 
Beddard, 1916 


Fig 284 




Fig 284 — Head, X 80 (Original ) 

Fig 285 — Mature segment, X 47 (Original ) 


(5) Cotugma fastigata Meggitt, 1920 (T igs 284 & 285 ) 

From (l) w Domestic ducks ; Rangoon Meggitt (2) A 
parrot ( ? Ptistes coccineopierus ) , Zoological Gardens, Calcutta 
Southwell 

The -worm measures 3 cm m length and the maximum 
breadth is 6 mm All the proglottides are broader than long 
The strobila is triangular , the head measures from 500 to 
600 fx m diameter and is provided with four unarmed suckers 
and an armed rostellum The latter has a diameter of about 
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300 ft and bears approximately 200 hooks, each about 20 yx in 
length, and arranged m a double row 

The musculature consists of three longitudinal layers, each of 
which is bounded internally by a thm band of transverse 
muscles The most internal longitudinal layer consists of large 
irregular bundles, and the outermost of fibres extendmg to the 
cuticle 

Dorsal longitudinal excretory vessels are absent in mature 
segments The genital pores are situated laterally m the 
anterior quarter of the segment 

The testes are distributed as a narrow band consisting of two 
or three rows along the posterior margin of the proglottis 
Laterally they surround the ventral excretory vessel, and extend 
as far as the nerve The cirrus sac is long and narrow and 
reaches the nerve Between the sac and the testes the vas 
deferens, which is surrounded by numerous gland-cells, is 
thrown mto a closely packed coil 

The ovary is deeply lobulated It is asymmetrical, and lies 
postero-ventrally to the receptaculum seminis, close to the 
excretory vessel The vitelline gland is small, compact, and 
situated posteriorly and slightly aporally to the ovary , it is 
surrounded laterally by testes The vagina is short, almost 
straight, and the receptaculum seminis is small and spindle- 
shaped The uterus at first consists of a narrow branched tube 
situated anteriorly to the ovary, but it soon disappears, and the 
eggs come to he singly m parenchymatous capsules 

Meggitt recorded this spt ues from ducks , the writer ob- 
tained it from a parrot In ike latter case the worms agreed 
in detail with Meggitt’s description of this species, and the 
writer has no option but to consider them identical, even 
though the hosts are so widely different 

(6) Cotugma cuneata var tenuis Meggitt, 1924 

From pigeons (Columba sp ) , Rangoon Meggitt 
The worm measures 3 cm length and the maximum breadth 
is 1 mm The scolex has a diameter of 260 yx and the ros- 
tellum is armed with a double circle of about 200 hooks, 14 and 
IS fi m length, the long and short ones alternating Behind 
the rostellum there is a circular oushion , the suckers are un- 
armed Posteriorly the proglottides are longer than broad 
The genital pores are situated near the middle of the margin of 
the proglottis 

The musculature is weakly developed and consists of two 
layers of longitudinal muscles each between two transverse ones 
The inner longitudinal layer consists of about 15 dorsal and 15 
ventral bundles 
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The testes are situated in the posterior half of the segment, 
and a few occasionally extend laterally to the longitudinal 
excretory vessels The cirrus sac is large, often extending 
internally to the longitudinal excretory vessel , the vas deferens 
forms a number of coils immediately median to the cirrus 
sac 

The two lobed ovaries lie posteriorly to the cirrus sacs close 
to the longitudinal excretory vessel and often close together 
Each ovary presents a deep concavity directed posteriorly 
The vagina is a short curved duct situated, like all the genital 
organs, posteriorly to the cirrus The eggs occur singly in 
thick- walled capsules which extend laterally to the excretory 
vessels 

(7) Cotugma cuneata var nervosa Meggitt, 1924 

From (1) Pigeons (Columba sp ) , Rangoon Meggitt Kas- 
auli, India Joyeux and Houdemer (2) Red turtle-doves , 
Nagpur, Central Provinces, India Moghe 

This variety resembles var tenuis closely , it differs n being 
much larger, in the segments being broader than long, and m 
the musculature being strongly developed 

The worm measures up to 6 cm in length and 3 mm in 
breadth It appears doubtful whether these two so-called 
varieties can be differentiated either from each other or from 
C cuneata 

(8) Cotugma sem Meggitt, 1926 

From Platycercus eximius , Victoria Memorial Park, Rangoon. 
Meggitt 

The worm measures 10 mm in length and has a maximum 
breadth of I mm The specimens hitherto ob tamed have 
been mature but not gravid All the proglottides are broader 
than long The genital pores are situated in the anterior 
margm of the proglottis at the bottom of a shallow genital 
atrium The scolex measures from 350 to 360 /a m diameter 
and the rostellum from 210 to 270 pt , the latter is armed with 
a smgle row of about 200 hooks, each of which measures from 
10 5to 12 5 /i. in length , the suckers are unarmed 

The testes vary m number from 30 to 40, forming a single 
broad transverse band rarely extending laterally to the 
excretory vessels, and situated behind the female glands 
The cirrus sac is slender, measuring 190 /x in length and 
extending just median to the excretory vessels , the coils of 
the vas deferens are few in number 

The ovary and vitelline gland are prominently lobed , the 
receptaculum semimsis large and spherical 
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Subfamily II OPHRYOCOTYLINiE, Fuhrmann, 

1907 ' 

Rostellum very large and armed with two rows of hooks 
Uterus persistent Adults m birds 
Type-genus — Ophryocotyle Frns, 1870 


Genus OPHRYOCOTYLE Fins, 1870 

Rostellum armed with hooks arranged in two rows of wavy 
lines Suckers armed anteriorly only with four rows of hooks 
Genital pores alternate 

Type-species — Ophryocotyle proteus Frns, 1870 

Ophryocotyle zeylanica Lins tow, 1S06 (Fig 286 ) 

From the Ceylonese hombill ( Lophoceros gmgalensis ) , 
Nedunkem, Northern Provinces, Ceylon * Willey 

The worm attains a length of about 5 5 cm and a maximu m 
breadth of 700 p The posterior segments are longer than hroad 
According to Clausen (1915) the genital pores are usually 
Tegularly alternate The scolex is almost square, having a 
hreadth of 250 p The neck measures 1 mm m length The 
rostellum is well developed and somewhat button-shaped , 
it bears a large number of hooks arranged m a double row, 
each row being markedly undulated The hooks measure 10 p 
in length and resemble those of the genus Jtailhetma The 
suckers are armed anteriorly with minute hooks On each 
side the ventral excretory vessel is larger than the dorsal 
The longitudinal muscles are disposed m two layers of bundles, 
the inner one being much more strongly developed than the 
outer 

There are about 18 testes, situated at the extreme posterior 
margin of the segment The cirrus sac is stronglyReveloped, 
measuring 140 by 47 p and extending beyond the ventral 
-excretory vessel Both genital ducts p$ss between the 
excretory vessels and dorsally to the nerve , the vagma lies 
ventrally to the cirrus sac An internal semmal vesicle is 
present 

The ovary is very strongly developed, lobed, and situated 
m front of the testes , behind it, and ventrally, lies the vitel- 
line gland , the shell gland is small, measuring 25 p The 
vagma opens, with the vas deferens, into a genital atrium, its 
terminal part being dilated and surrounded with cells Near 
the poral excretory vessel, and median to it, this organ expands 
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into a conspicuous receptaculum seminis The uterus is very 
voluminous and fills the entire internal parenchyma It is 
divided up by partitions, and persists in the ripe segments 




Pig 286 Opln yocotyle zeylanxca A, head , B, transverse section of 
mature segment, magnification unknown (After Clausen ) 


m the form of a lobed sac , in this respect it diff ers from 
species of Raillietina because m the latter genus the uterus 
is replaced by capsules Mature eggs unknown 

i 2 
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Family IV HYMENOLEPIDIDSE Railliet & Henry, 

1909 

Fuhrmann (1907) placed in this family, which he called 
Hymenolepmid.se, the genera Oligorchis, Diorchis, Aploparaksis, 
and Hymenolepis (with the subgenus Echmocotyle) At the 
same time he erected another family, viz , Dilepmidae, with 
the three subfamilies Dilepmmse Puhrmann, 1907 , Dipy- 
lidnnse Railliet, 1896 , and Parutermse Fuhrmann, 1907 In 
1926 he retamed his earlier classification m its broad outlines, 
but he united the family Fimbriamdae Wolff, 1898 (contain- 
ing the smgle genus Fimbnaria Frohlich, 1802) with the 
family Hymenolepididse Railliet & Henry, 1909 He also 
removed the genus Diploposthe Jacobi, 1896, from the family 
Acoleidse Ransom, 1909, and placed it m the Hymenolepididse 
Railliet & Henry, 1909, on the ground that the species of 
this genus (viz , D Icevis Bloch, 1782)usually, but not invariably, 
has three testes in each segment Ransom placed the genus 
Diploposthe Jacobi, 1896, in the family Tsenudse Ludwig, 1886 
Following Meggitt (1924) and Mayhew (1925), the genus 
Diploposthe is here placed in the family Acoleidse Ransom, 1909 

Ransom (1909) united the two families Dilepmidse Fuhrmann, 
1907, and Hymenolepididse Railliet & Henry, 1909, into one 
family, viz , Hymenolepididse Railliet & Henry, 1909 He 
also united, under the name Dipylidnnse Stiles, 1896, the two 
subfamilies Dilepmmse Fuhrmann, 1907, and Dipylidnnse 
Stiles, 1896 Therefore, m Ransom’s classification the family 
Hymenolepididse Railliet & Henry, 1909, contams two sub- 
families, viz , Dipylidnnse Stiles, 1896, and Paruternunse 
Ransom, 1909 

Meggitt (1924) divided the family Hymenolepididse Railliet 
& Henry, 1909, into five subfamilies, viz Hymenolepidmse 
Ransom, 1909 , Dipylimse (sic) Stiles, 1896 , Dilepmmse 
Fuhrmann, 1907 , Parutermmse Ransom, 1909 , and Fim- 
briarnnse Meggitt, 1924 

Mayhew (1925) accepts Fuhrmann’s restriction of the 
family Hymenolepididse (Ariola, 1899), and he divides the 
family up as follows — 

Subfamily 1 Hymenolepididse (Perrier, 1897) Ransom 
1909 (emended) (apparently a misprint- foi Hymenolepmse 
Perrier, 1896) With three testes in each proglottis Type 
genus — Hymenolepis Weinl , 1858 

The old genus Hymenolepis he divided into three genera, 
viz — (1) Hymenolepis Weinland, 1858, with three testes 
7 in a transverse row Type-species — Hymenolepis dimmuta 
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(Rudolphi, 1819) (2) Wemlandia Mayhew, 1925, m -which 

one testis is poral and two aporal , of the latter, one is anterior 
to the other Type-species — Wemlandia macrostrobilodes 
Mayhew, 1925 (3) Wardium Mayhew, 1925, in which the 

testes are variable in position Type-species — Wardium 
fryei Mayhew, 1925 He also includes the genera Fimbnaria 
Frohhch, 1802, Echmorhynchotoenia Fuhrmann, 1909, and 
Hymenofimbna Skrjabm, 1914, m this subfamily 

Subfamily 2 Ohgorchmse With four testes m each pro- 
glottis Type and only genus — Oligorchis Fuhrmann, 1906 

Subfamily 3 Diorchmae With two testes in each pro- 
glottis Type and only genus — Diorchis Clerc, 1903 

Subfamily 4 Haploparaxuise With regularly a single testis 
m each proglottis Type and only genus — Haploparaxis 
Clerc, 1903= Aploparaksis Clerc, 1903 

Meggitt (1927) notes that Mayhew has erected three sub- 
families for three genera , he does not accept this classification, 
and at the same time he points out that the division of the 
old genus Eymenolepis into the three genera, Hymenolepis, 
Wemlandia , and Wardium, according to the position of the 
testes, is unsatisfactory He calls attention to the four fol- 
lowing facts (1) that the type-species of the genus Hymenolepis 
is H dimmuta (Rud , 1819) , (2) that m this species the 
testes are inconstant in position , (3) that constancy m the 
arrangement of the testes may not exist within the subfamily , 
and (4) that, in any case, in actual practice the system is 
unworkable He accordingly does not accept Mayhew’s genera 
Wardium and Wemlandia 

In the genus Hymenolepis the rostellum is usually armed 
with a single crown of hooks, more rarely it is unarmed The 
wnter (1921) described under the name Dilepis kempt a worm 
m which the rostellum bears 20 hooks m two rows, and in 
which the mature segments 1 have three testes Mayhew 
placed the worm m the genus Hymenolepis because the species 
possesses three testes, even though the head bears a double row 
of hooks 

Fuhrmann *s classification of the family is adopted below — 

HymenolepididEe Railket & Henry, 1909 Scolex usually 
furnished with a rostellum armed with a single row of hooks, 
rarely wuth a double row, or unarmed Segments always 
broader than long , genital pores unilateral, rarely double 
Gemtal ducts pass dorsally to the excretory vessels and nerve 
Testes few, from one to four The vas deferens is always 
dilated into an internal and an external seminal vesicle 
Uterus sac shaped, rarely reticular Eggs with three envelopes 

Type-genus — Hymenolepis Wemland, 1858 
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The family is represented in India by the genera Hymenolepis 
Wemland, 1858 (with the subgenns Echmocotyle Blanchard, 
1891), and Ftmbnaria Frohlich, 1802 The writer does not 
accept Mayhew’s genera Wardium and Wemlandia 

Key to Genet a 

Strobila Dot segmented externally, but with 

transverse grooves , pseudoscolex pie sent Fimbriaria, p 161 
Strobila definitely segmented , pseudoscolex 

absent Hamenolepib, p 118 


Genus I HYMENOLEPIS Wemland, 1858 

Synonyms — Diplacanthus Wemland, 1858 
Lepidott tas Wemland, 1858 
Di epanidotama liailliet, 1892 
Diet anotcenia liailliet, 1892 
Tt torchis Clerc, 1903 


Rostellum generally well developed and armed with a single 
orown of hooks (a double crown m H Tcempi (Southwell, 1921) 
and II fichcia Meggitt, 1927), sometimes rudimentary and 
unarmed Suckers in adult generally unarmed, rarely armed 
with hooklets or fine spines Testes three m each segment. 
Vas deferens with internal (i e , inside the cirrus sac) as well 
as external seminal vesicle (outside the cirrus sac) Sacculus 
accessorius generally absent Adults in mammals and birds 
Type-species — Hymenolepis dimmuta (Bud , 1919) Blan- 
chard, 1891 


Key to /Species 

1 Soolex unarmed 
Scolex aimed 

2 Testes median to excietory vessels 

a Parasites of rats 
b Parasites of fowl 
Testes external to excretoiy vessels 

3 Hooks m two rows 
Hooks in a single low 

4 20 books 136 and 176 g 
24 books 45 and 50 n 

6 Rostellum aimed vs ltb 8 books 
Rostellum armed with 10 hooks 
Rostellum armed with 12 oi moie hooks 

6 Rostellai hooks 110 to 130 p. 

Rostellai hooks 90 g 
Rostellar hooks 88 to 95 p. 

Rostellai hooks 76 to 82 p 

Rostellar hooks 72/i, peculiarly shaped, 
in pigeons 

Rostellai hooks 57 p 
Rostellai hooks 30 to 35 p 

7 Rostellai hooks 30 to 3dp, eggs 60 p 

Rostellai hooks 32 p , eggs 17 ,u 
Rostellai hoolcs 28 p <- 


2 . 

3 

If dmnnuta , p 119. 

7R rustica, p 141 
If p/ialact ocot ax, p 143, 

4 
6 

If kempt, p 127 
If Jicticia, p 141 
6 

7 

8 

JEf Itguloides, p 132 
If megalot chis, p 136 
If i ugosa, p 12b 
If gracilis, p 130 

If splienocephala , p. 131 
If clausa, p 126 
If lanceolate, p 121 
If zosteropis, p 137 
If annandalei, p 139. 

If spinosa, p 124 
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Rostellar hooks f 8 to 23 p 
Rostellar hooks 16 /i 
8 With 12 rostellar hooks 16 to 18 /i 
With 16 rostellar hooks 16 /i 
With 20 hooks 12 to 17 /i — 
a Worms 3 cm in length 
b Worms 12 to 19 cm m length 
With 22 hooks 30 to 34 fi 
With 26 hooks 19 to 24 p 
With 24 to 28 hooks 14- to 18 


H fat cimmosa, p 129 
H fusa, p 124 
11 minutissnna, p 142 
II solitaria, p 142 

H simple i, p 137 
H coionula, p 132 
H mechci, p 136 
H fui rata, p 134 
H muiina, p 122 


1\ ot included in Key 

Hooks unknown KL septai ta, p 125 

Hooks 20 to 24/i, numbei unknown H clerci, p 144 

In the diff erentiation of the species possessing hooks of 
approximately the same size it is necessary to note that their 
shape is of great diagnostic value 


(1) Hymenolepis dimmuta (lludolphi, 1819) (Figs 287 & 288 ) 
Synonyms — Tcema leptocepliala Lussana &. Romaro, no dato 
Tcema duninuta Rudolpln, 1819 
Tama leptocepliala Creplin, 1825 
Tcema Jlavopunctata Wemland, 1858 
Xcpidutriasjlavopunctata Wemland, 1858 
Hymenolepis Jlavopunctata Wemland, 1868 
Tcema Jlatoinatulata Leuckart, 1863 
Tcema vaiesina Parona, 1884 
Tcema muuma Giassi, 1886 
Tcema i ehcta Zscliokke, 1887 
F Hymenolepis i ehcta Zschokke, 1887 
Ci/sticei cus hymenolepis-divnnutce Rnilliet, 1892 
Cysticeicus tcemce-dimmiitce (Rudolpln, 1819) Dolley, 
1&94 

Tcema megaloon Lmstow, 1901 
Hymenolepis ciassa Jamcki, 1904 
Ilymenolepis sp , Jnmcki, 1904 
Hymenolepis diminutoides Cholodkovsky, 1912 

From rats , Rangoon Meggitt 

The worm attains a length of from 20 to 60 cm and a breadth 
of from 2 5 to 4 mm It is composed of from 600 to 1000 
segments, all of which are broader than long The genital 
pores are situated at the anterior third of the lateral margin 
of the segment The scolex vanes m diameter from 250 to 
500 pe , a rostellum is present, but it is unarmed The three 
testes are normally m the same straight line, the smgle 
poral testis bemg separated from the two aporal ones by the 
ovary, but they are extremely variable in arrangement The 
egg measures from 54 to 86 /x m diameter The larval stages 
occur m the meal-moth (Asopia fannalis), an earwig (A.mso~ 
labis annulipes), beetles such as Akis spinosa, Scaurus sir talus, 
and the meal-worm^ beetle ( Tenebno molitor), rat-fleas ( Gerato - 
phyllus fasciattis, Kenopsylla cheopis), a species of mynopods, 
and in Japan in various insects such as the tabby-moth 
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(Aglossa dimidtata), beetle ( Tribohum ferrugmeum), pyrahd 
moth ( Paralipsa gulans), and flour-moth ( Tinea granella), 


Fig 287 




Fig 288 



Symenolepxs dmwnita 

Fig 287 — A, mature segment, X E4 , B, giaTid segment, X 53 (Original) 
Fig 288 — Egg, X 770 (Original) 

Meggitt (Burma) recoids E sciurma Cholodkovsky, 1912, 
from Sciurus eryihretus Pallas, 1788 , probably Ins species was 
E diminuta Rudolphi, 1819 Meggitt’s worms bad a lerigth 
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of 50 mm and a breadth of 2 mm The scolex had a diameter 
of 250 fji, and rosteUar hooks were absent The three testes 
were all in the same straight line , the cirrus sac measured 
270 to 300 jj. by 250 /x in gravid segments, and it extended 
almost to the excretory vessels The ovary was situated 
between the most poral testis and the next In the apparent 
absence of hooks Meggitt v as uncertam whether this worm was 
Cholodkovsky’s species (obtained from Sciurus vulgaris) or 
whether it was a specimen of H dimmuta (Rud , 1819) 

Cholodkovsky’s species attams a length of from 5 to 10 cm 
and a maximum breadth of 1 5 mm The three testes m his 
specimens v ere situated, not in a straight lme, but one porally 
and tv o aporally The uterus v as a complicated sac, and the 
egg measured about 40 by 20 /x No mention is made by 
Cholodkovsky of hooks on the head, but the position of the 
testes in Meggitt’s specimens indicates that probably his 
species is not identical with H sciurma As a result we must 
accept Meggitt’s suggestion that his vorm was probably 
H dimmuta (Rudolphi, 1819) 



vg 


Fig 2&9-—Hymeuolcpislanceolata A head, X150, B, rosteUar 
hook, x 334 , C, mature segment, X 20 (Original ) 

(2) Hymenolepis lanceolata (Bloch, 17S2) Weml.md, 1858 
(Fig 289 ) 

Sinom ns — I'fvnui lant eo/atti Bioth 17b2 

Dicpavuloiatuu loncu lata (Bloch, 1782) Eailliet 
1893 ’ 

From the black Australian svan ( Chenopts atrata) , Ber- 
hampur, Bengal Southwell 

This species is extremely variable The largest specimens 
attain a length of about 13 cm and a maximum breadth of 


122 


HTMENOIiEPID IDiE. 


1 8 cm Fully gravid segments are frequently found m the 
small specimens, which are only 1 1 cm in length and 300 /x in 
breadth In some worms either the male or female oigans may 
he completely absent, and other abnormalities occur All the 
segments are hroadei than long, and the unilateral gemtal 
pores are situated near the anterior corner of the lateral 
margin of the segment The head is extiemely small and 
globular , it hears a rather long cylindrical rostellum shghtly 
swollen at its apex, and is armed with a smgle row of 8 hooks, 
each having a length of from 30 to 35 /x 

The three testes are in line, m the posterior part of the 
segment and on the pore side of the ovary The cirrus sac 
is very small and the cirrus is armed 

The ovary is situated on the aporal third of the segment 
The egg is oval and measuies about 50 by 35 /x 



Fig 290 — Hymenolepis munna A, head, X 212 , B, egg, X 760 (Original) 


(3) Hymenolepis munna, (Dinaidin, 18451 R Blanchard, 1891 
(Fig 290) 

Synonyms — 1 ania mui via Dujaidm, 1845 
'lama nana Siebold, 1852 

Diplacanthus nanus (Siebold, 1852) Wemland, 1858 
Lepidotiias munna (Dujardin, 1845) "SYeinlnud, 1858 
Tama ceyyptica Bilbaiz, 1852 

Hymenolepis nana (Siebold, 1852) It Blanchard, 1891 
Hymenolepis nana Aar fiatema Stiles, 1906 
Hymenolepis vteapectala Cholodkovsliy, 1912 
Hymenolepis longioi Baylis, 1922 
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From rats , Lahore Southwell Rangoon Meggitt A 
frequent parasite of man throughout India , 

It will be noted that the species H munna found m the rat 




Pig 291 — Hymenolepis fusa A, head, X 225, B, rostellar hook, X 1000, 
C, mature segments, showing irregular disposition of testes, 
X 100 (Original ) 


is here considered identical with the species H nana found m 
man Apparently the name munna has priority 

The worm attains a length of from 7 mm to 8 cm (sometimes 
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■even 14 cm ) and a breadth of from 600 to 900 fx It is com 
posed of about 200 segments The scolex is almost globular, 
and measures from 210 to 480 ft in length The rostellum 
bears a smgle crown of from 24 to 28 hooks, each measuring 
14 to 18 fx m length The neck is moderately long , the genital 
pores are situated in the anterior half of the lateral margin of 
the segment The three testes are in the same straight line, 
but are subject to considerable variation m position The 
cirrus sac is small and does not extend to the excretory vessels 
The egg measures from 30 to 60 /x in diameter and the onco- 
sphere from 16 to 19 jx The adult occurs in rodents and 
man, and the life-history is direct, i e , when the eggs are swal- 
lowed by the final host, cysticercoids develop m the intestinal 
villi and later on drop into the lumen of the gut, to which they 
attach themselves - 

(4) Hymenolepis fusa (Krabbe, 1869), Fuhrmann 1906 (Fig 

291) 

Synonym — Tama fusa Krabbe, 1869 

From Laras brunneicephalus , Zoological Gardens, Calcutta 
Southwell 

The worm attains a length of about 9 cm and a maximum 
breadth of 1 mm All the segments are extremely short and 
their lateral margins are strongly salient The genital poreB 
are situated at the extreme anterior comer of the segment 
The head is globular, having a diameter of 210 fx The ros- 
tellum has a length of 105 fx and a breadth of 34 /x. , it is armed 
with 10 hooks, eaoh 16 /x m length and of the shape figured 
by Krabbe for this species 

The three testes are disposed irregularly , thus in some 
segments there are two aporal testes, in other segments 
two poral testes, whilst in still others one testis lies between, 
and anterior to, the other two The cirrus sac is a con- 
spicuous structure extending m a straight line almost to the 
middle of the segment The uterus is a simple sac full of eggs 

(5) Hymenolepis spmosa Linstow, 1906 (Fig 292) 

From the painted snipe ( Bostraivla capensis ) , Vavumya, 
Ceylon ? Willey 

The worm attains a length of about 1 6 cm and a maximum 
breadth of 620 /x All,the segments are broader than long. 
The genital pores are mrolateral and are situated at the junotion 
of the first and'second quarters of the lateral margin of the 
segment The rostellum is armed with ten hooks, each 
measuring 28 jx The cortex is well developed, limited in- 
ternally by a layer of transverse muscles , there are numerous 
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small groups of longitudinal musole bundles and, in addition,, 
eight strong bundles of longitudinal fibres The ventral 
excretory vessel is much larger than the dorsal Of the 
three large testes, one is anterior, close to the cirrus sac,, 
and the other two side by side further back The cirrus is- 
large and occupies almost one-third of the transverse diameter. 



Fig 292 — Hymenolcpxs spwiosa Rostellar hook, magnification 
unknown (After Linstow ) 

The ovary is median, and behind it lies the vitelline gland, 
which occupies a quarter of the transverse diameter of the 
segment The shell gland is ovate and is situated centrally 
between the second and third testes The coiled vagma is 
situated a little on the poral side of the 7 middle line The 
genital ducts pass between the excretory ducts The egg 
measures about 47 /x and the oncosphere 26 by 18 /x 


(6) Hymenolepis septana Linstow, 1906 

From Upupa ceykmensis , Wehgatta, Ceylon 2 Willey 

The worm attains a length of 2 5 cm and a maximum 
breadth of 790 /x The last segments are longer than broad. 
The scolex is truncated anteriorly and measures 130 p. m length 
and 220 /x in breadth The rostellum is small and knob- 
shaped , hooks absent, probably lost There is no neck 
The dorsal excretory vessel on each side is larger than the 
ventral The longitudinal muscles are m circular bundles 
just beneath the thick cuticle , calcareous corpuscles absent 
The three testes are oval' all m a row, and situated dorsally 
m the middle of the segment The cirrus sac has its internal 
extremity directed obliquely ventrally The ovary is strongly 
developed and occupies the whole length of the segment , it 
gives off ventrally a broad transverse branch from winch, 
to the right and left, two broad cornua extend m the form of 
a horse-shoe towards the dorsal side, leaving room for the 
testes, the vitelhne gland, and the shell gland The vitelline 
gland is m the middle line, ventral to the testes, and the 
shell gland is still more ventral m position The uterus com- 
pletely fills the gravid segments, and is subdivided by dorso- 
ventral septa The egg measures 73 by' 64 (i 
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(7) Hymenolepis clausa Lmstow, 1906 (Fig 293 ) 

From the whistling teal ( Dendrocygna javaniba ) , Tissama- 
haxama, Ceylon ? Willey 

The worm measures 1 8 cm m length and has a maximum 
breadth of 1 5 mm There is no neck According to Lmstow, 
genital pores are absent and the dorsal cirrus sac and the ven- 
tral vagina merge into one another, directly a little distance 
from the posterior margin of the segment The scolex mea- 
sures about 100 jj, in length by 230 /x m breadth The ros- 
tellum is globular and is armed with 8 hooks, each measuring 
57 /x in length 

The longitudinal muscles are m two layers of bundles, the 
outer ones small and numerous, and the inner large and few 


Fig 293 — Hymenolepis clausa Rostellar hook, magnification 
unknown (After Lmstow ) 


The three testes are dorsal and posterior, the central one 
bemg a little behind the othei two The cirrus sac is 
very large, .extending three-fiftlis the distance across the 
segment The cirrus is long and coiled The orifice of the 
cirrus sac, where it passes mto the vagina, is closely beset with 
small spmules The racemose ovary is asymmetrical, ventral 
to the vagina, and transversely elongated , immediately m 
front of it is the rounded shell gland $ eggs unknown 

(8) Hymenolepis rugosa Clerc, 1906, vai hnmanica Meggitt, 
1924 (Fig 294) 

From pigeons ( Columba sp ) , Rangoon Meggitt 
The worm attains a length of 7 cm and a breadth of 600 /x 
The scolex has a diameter of 200 /x and bears four unarmed 
suckers The rostellum is armed with 8 hooks, each measuring 
from 88 to 95 ju, in length These hooks differ from those of 
H rugosa m size and m having the proximal end slightly bent 
The hooks extend posterior to the suckers The genital pores 
are situated m the extreme anterior angle of the margin of the 
proglottis The genital atrium is very small 

Musculature The longitudinal muscle-bundles are well 
developed , internal to them is a dehcate layer of transverse 
muscles , internal to the circular muscles is a second layer 
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of longitudinal muscles consisting of S muscle-strands, and 
arranged two between the excretory vessels and two mternal 
to them on each surface of the worm A second delicate 
sheet of transverse muscles separates the cortex from the 
medulla 

Male Genitalia The testes are dorsal, and they usually lie 
m a straight line, but of the tv o aporal testes one may be 
anterior or ventral to the other The emus sac extends 
beyond the apoial excretory vessels, and in some cases almost 
to the aporal margm of the proglottis The cirrus is armed 
The mternal vesicula seminahs occupies about half the cirrus 
sac whilst the external vesicula semmalis extends from the 
aporal excretory vessel a third the length of the cirrus 



Fig 291 — Htjmenolcpxs rugosa var liumamca Rostcllir Look, X 2G7 
(After Meggitt, in * Parasitology ’) 


Female Genitalia The ovary is somewhat lobed and, when 
full} developed, touches the excretory vessel on each side 
The receptaculum semirus extends from the poral expretory 
vessel to the centre of the proglottis Uterus not described 


(9) Hymenolepis tempi (Southwell, 1921) Mayhew, 1925 (Fig 
295 ) 

Swionym — Dilepis Kempt Southwell, ] f >21 

From the httle cormorant ( Phalaorocorax mger) , North 
Uoktak Lake, Manipur, Assam 14 2 20 Station 1 Mampur 
Survey, Zoological Survey of India 

Southwell placed this species m the genus Dilepis on accouut 
of the fact that the head bears a double row of hooks Mayhew 
referred it to the genus Hymenolepis because of the presence 
of three testes, even though in his descuption of the genus he 
states that the rostellum is “ armed with a single crown of 
hooks or it may be unarmed ” It is clear that the species 
cannot definitely be placed m Mayhew’s genus Hymenolepis 
as defined by him The characters of the worm are those of 
the genus Dilepis, except that there are three testes only 
The largest worm measures 5 cm m length and the greatest 
breadth is about 1 mm It contains over 500 segments, all 
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of which are broader than long , the posterior segments 
measure about 400 /x in length and 900 /x m breadth The 
genital pores are unilateral and are situated m the anterior 
half of the segment The head is about 220 yx in length and 
400 jul in breadth The rostellum measures about 170 /x m 
length and 160 /x in breadth , it is armed with 20 hooks arranged 
in a double row The hooks in the posterior row curve back- 
wards strongly and measure about 136 yx, whilst those m the 



Fig 295 Hy,nennlepis lempi A, horizontal seotion of mature segment, 
X 105, B, transverse seotion of mature segment, X 75 (After 
Southwell ) 

anterior row are not so strongly curved, and measure about 
175 /x The diameter of the suckers is about 100 yx There 
is no neck 

Male Gemtalia There are three testes situated posteriorly, 
all in one line, two being aporal They measure about 140 /x 
by 70 [A, their long diameter being dorso- ventral The vas 
deferens arises somewhat ventrally and, curving dorsally to 
the vagina, runs 'to the pore The cirrus sac is small and 
insignificant 
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Female Genitalia The ovary is situated m the median 
anterior field It consists of two irregularly-shaped wings, 
each measuring about 160 /x in breadth The vagina is con- 
spicuous, running dorsally to the vas deferens and excretory 
vessel It opens in front of the vas deferens , close to the 
ovary it dilates into a receptaculum seminis The vitelline 
gland measures about 70 by 50 \x and lies posteriorly between 
the two wings of the ovary The uterus is a large sac-like 
organ with very large and numerous diverticula, extending 
laterally to the excretory vessels on both sides , ripe eggs 
unknown 



Fig 296 — Hymenolepis farcimxnosa A, head, X 90 , B, rostellar 

hook, X 400 , G, mature segment, X 53 (Original ) 


(10) Hymenolepis faicimmosa (Goeze, 1782) (Fig 296 ) 

Synonyms — Tama faicimmosa Goeze, 1782 

Tama farcimiiualts Batsch, 1786 
Tama ac> idothei ides Paronn, 1890 
Hymenolepis fat cimmahs (Batsch, 1780) R Blanch- 
ard, 1891 

Hiplacantlms far cimmahs (Batsch, 1786) Volz, 1899 
Weinlandia farcimmosa (Goeze, 1782) Mayhew, 1925 
Hymenolepis dahui tea of Southwell, 1922 

From (1) Corvus macrorhynchus , Zoological Gardens, Cal- 
cutta Southwell (2) Acndotheres trislis and (3) A albo- 
cinctus , Rangoon Meggitt 

The worm attains a length of 72 cm and a breadth of 1 mm 
The genital pores are situated in the centre of the margin of 
the proglottis in old segments, but in young segments they are 
slightly anterior to the middle The scolex has a diameter of 
voi- XI ic 
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265 fji The rostellum has a diameter of 100 /x and extends 
as far as the posterior margins of the suckers , it is armed 
■with 10 hooks which, according to Krabbe, measure 23 [x, but 
Meggitt states that they are from 18 to 21 /x 

Male Genitalia Of the two aporal testes, one is usually 
anterior and a little external to the other The cirrus sac 
varies greatly in size in different parts of the strobila Volz 
gives the length as 120 fx, and Meggitt states that it measures 
from 180 to 300 /a , it reaches slightly median to the excretory 
vessels The external vesicula seminalis does not extend 
beyond the centre of the proglottis 

Female Genitalia The ovary is especially deeply bilobed, 
each part being almost spherical, and attached only by a 
narrow isthmus The uterus is partly septate 


(11) Hymenolepis gracilis (Zeder, 1803) Cohn, 1901 (Tig 297) 

Synonyms — Tcsnta giacihs Zedei, 1803 

D) epamdotamui qiacilxs (Zeder, 1803) Bailliet, 1893 
Weinlandia qiacihs (Zeder, 1803) Mayhew, 1926 

From (1) Crocopus phoemcopterus , Chilka Lake, Orissa, 
India Southwell (2) The tufted duck ( Nyroca fuhgula ) , 
Loktak Lake, Manipur, Assam Southwell (3) Phamicopterus 
roseus , Zoological Gardens, Calcutta Southwell (4) Domestic 
ducks , Rangoon Meggitt 



Fig 297 — Kymenolepxs gracilis A, head, X 90 , B, rostellar 
hook, X 240 (Original ) 


The worm measures from 12 to 27 cm m length and has a 
maximum breadth of about 2 mm The rostellum has a length 
of about 100 /x and a breadth of 40 /x It is armed with 8 
rather simple hooks, each havmg a length of from 76 to 82 /x 
The segments are, as is usual in this genus, broader than long , 
the posterior ones may be square The genital pores are 
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situated in the anterior quarter of the margin of the proglottis, 
and are frequently hidden by the overlap of the preceding 
segment The longitudinal muscles are m 8 bundles 

Of the thiee testes, two are aporal, and of these tv o one is 
invariably external and antenor to the other The cirrus sac 
extends nearly to the aporal longitudinal excretory vessel , 
there is a large and conspicuous external vesicula semmalis 
The sacculus is also prominent 

The ovary is somewhat bilobed and is situated close to the 
poral and the internal aporal testes The vitelline gland lies 
posteriorly between the two wmgs of the ovary The vagma 
is promment and sinuous, with a conspicuous receptaculum 
se minis 

Larval forms of this worm have been recorded m 
Europe from various Ostracods, such as Cypns compressa, 
G cmerea, C ophthalmica, Cyclops viridts Candona rostrata, 
and Diaptomus sp 


(12) Hymenolepis sphenocephala (Rudolpln, 180b) Fuhrmann, 
1906 

Sriionj ms — Hymuio’epis colttnibes (Zeder, 1820) 

Wt-inlandia sphenocephala (Rudolpln, 1809) May hew, 
1925 

From pigeons ( Columba sp ) , Rangoon Meggitt 
The worm measures about 6 cm in length and has a maxi- 
mum breadth of about 2 mm The genital pores are situated 
m the anterior corner of the segment The head is armed 
with 8 hooks of a pecuhar shape, which measure 72 p m 
length There is a well-developed neck 

The musculature consists of an inner transverse layer, and 
of an outer longitudinal layer of four bundles 

Of the three testes two are aporal, one being anterior and 
external to the posterior testis The cnrus sac is very long, 
extending three-quarteis the distance across the proglottis , 
its internal extremity lies close to the anterior margm of the 
proglottis There is a very promment sacculus accessorius 
The cirrus is frequently found evagmated , the free part 
sometimes measures up to 200 p, its terminal portion is 
chitmized 

The vagma consists of two parts, first a muscular with a 
very wide lumen, which runs dorsally from the genital cloaca 
as far as the inner limit of the sacculus accessorius, where it 
opens mto the second section, which is a very muscular duct 
with no apparent lumen This is spirally coiled, and, ru nnin g 
ventrally and anteriorly, it opens mto an enormous recep- 
taculum seminis The egg has a diameter of about 36 p and 
the oncosphere measures 24 p 

k 2 
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(13) Hymenolepis coronula (Diqaidm, 18-15) Cohn, 1901 

Sinonyma — Teeniu coionula Dupirdin, 184 5 

Dici anoUcma coionula (l)upudin 1845) Ttailliet, 
1892 

Hymenolepis mer/ullti/stei a Limtou , 1905 
Weinhindui rot onula (Dujnrilui, 1845) Mathew, 1925 

From domestic ducks , Rangoon Mcggitt 

The -worm measures from 12 to 19 cm in length and has a 
maximum breadth of 3 mm The scolex measures about 
2 mm in length The rostellum has a length of about 60 p 
and is armed with about 20 peculiar hooks, each having a 
length of from 12 8 to 17 6 p The segments are very short 

Of the three testes one is poral and two aporal The position 
of the latter varies according to the state of contraction of 
the segment , w hen this is strongly contracted, the three testes 
are m the same straight lme, but in a relaxed condition one 
aporal testis is anterior and internal to the others The cirrus 
sac extends to the ventral longitudinal excretory vessel , the 
internal vesicula seminalis occupies two-thirds of the sac 
The sacculus accessorius is small, uniform in diameter, and 
straight The external vesicula seminalis is a small spindle- 
shaped dilatation situated dorsally and laterally to the re- 
ceptaculum sermnis 

The ovary is a rather elongated organ placed posteriorly 
and occupying one-third the breadth of the proglottis The 
vitelline gland lies posteriorly and ventrally to the ovary. 
The receptaculum sermnis is very large, extending from the 
ventral longitudinal excretory a essel halfway across the 
proglottis The uterus at first is a narrow sac twisted upon 
itself, as a result of which its cavity appears to be divided up 
into a senes of separate compartments When fully developed 
it occupies all the proglottis, extending beyond the excretory 
vessels Mature eggs have apparently not been found Larval 
forms of tins species have been recorded in Europe from 
several species of Ostracods, viz , Cypns compressa, C ovum, 
C ophihalmica, C cinerea, and Candana Candida 

(14) Hymenolepis liguloides (Gen ais, 1847) (Fig 298) 

Synonyms — Halysis hr/ulouhs (lervais, 1847 

'J (Vina lujuloidc ' (Cn.i\ni Q , 1847) Diesinjr, 1850 
7 (vma cm oh I’aion i, 18b7 

JDi epanulol (vnui lu/iiloiiles (Gei ais, 1847) Colin, 1900 
JIi/iih nolcjns cm oh (I’m , 1887) Parona, 1900 
Wciiihtmha hyuhnde ■> (Gen u«, 1847) Maihew, 1925 
JDioic/tis occlusa Lmstow , 1900 
Amabilia lamelhyu a Lni=to\\, 1879 

From the flamingo ( Phcemcoplerus roseus ) , Wehgatta, Ceylon 
? Willey , and the Zoological Gardens, Calcutta Southwell 
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The ■worm attains a length of 7 5 cm and a breadth of about 
1 mm , the body is ovate m cross-section All the segments 
are broader than long Linstow stated that genital pores 
were absent, but they are present and are unilateral, situated 
at the extreme anterior comer of the lateral margin of the 
segment The scolex is somewhat triangular in shape and 
has a diameter of about 530 /x It is armed with 8 hooks, 
each having a length of from 110 to 130 /x The ventral 



Fig 298 — Hymenolepis liguloxdes A, head, X GO , B, rostellar 
hook, X 270 , C, mature segment, X 100 (Original ) 


excretory vessel is much largei than the dorsal The longi- 
tudinal muscles are veil developed, and consist of a senes 
of rather small, closely set bundles Of the three testes, one 
is poral and the othei two aporal The cirrus sac extends 


134 


HYMEN 0EEMDID 1 


beyond tbe ventral excretory vessel to the aporal testis , it 
contains an internal vesicula seminalis , the external vesicula 
seminalis is conspicuous and extends to the level of the vitel- 
line gland The cirrus sac lies dorsally to the vagina, and both 
genital ducts are situated dorsally to the excretory vessels 
The ovary is slightly aporal and lies ventral ly to the vitelline 
gland , the latter organ is median and presents a somewhat 
follicular appearance The vagma terminates at 'the pore in 
a conspicuous sacculus accessorius Internally there is a 
large receptaculum seminis situated dorsally to the ovary. 
The size of the egg is not known 


(15) Hymenolepis furcata (Stieda, 18G2) (Fig 299 ) 

Synonyms — Tania fw cala Stieda, 1862 

TVevnlandia furcata (StieCa, 1862) Majliev, 1925 
Le/ndati tas tin cala (Stieda) Colin, 1899 

From Crocidura munna , Rangoon Meggitt 
The worm attains a length of 1 5 cm and a breadth of 250 /z 
The genital pores are situated in the centre of the margin of 
the segment The scolex has a diameter of 125 /x and the 
rostellum of 70 /a The latter extends to, or beyond, the 
posterior margins of the suckers and bears 25 hooks, each 
of which has a length of from 19 to 24 /i 

Male Gemialia There are three testes, one being poral and 
two aporal , of the two latter the anterior testis lies internally 
to the posterior one The cirrus sac measures from 44 to 56 /x 
by 17 /x, and extends a quarter of the breadth of the segment 



Fig 299 — -Hymenolepib furcata Eostellar hooks, X 500 
(After Meggitt, in ‘ Parasitology ’) 

Female Gemialia When fully mature the ovary occupies 
the entire breadth of the segment , near the genital pore the 
vagma dilates into a terminal swellmg which communicates 
by means of a narrow portion with a large, central, globular 
receptaculum seminis The uterus is rectangular and fills 
the whole segment , dorsally, but not ventrally, it is divided 
by a partition into two almost equal halves 
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(16) Hymenolepis medici (Stopsich, 1890) Fulnmann, 1006. 

(Fig 300 ) 

Synonyms — Trcnia medici '■>los<-icli, 1890 

IVeinumihn medici (Srosoch, 1800) Majhew, 1021 

From Pehcarvus phtlippensis , Zoological Gardens, Calcutta 
Southwell 

The worm has a length of about 1 5 cm and a breadth of 
600 fx , all the segments are broader than long except the post- 
erior ones, which are square The latter measure 500 /x The 
unilateral pores are situated near the middle of the segment. 
The head has a length of about 200 /x and a breadth of 340 /x 




Pig- 300 — Hymenolejns viedici A, Lead, X 90 , B rostellar 
hook, X 400 , C, mature segment, X 117 (Original ) 


The rostellum is armed -with 22 hooks, which measure from 
30 to 34 ft Fuhrmann stated that he was unable to discover 
a ventral aporal excretory vessel, but this was present in the 
Indian specimens , on each side the ventral vessel is much 
larger than the dorsal 

Of the three testes, two are situated aporally, one in front of 
the other , the cirrus sac is very prominent and has a length 
of 180 /x , it extends more than halfway across the segment 
Together with the vagina it opens into a conspicuous genital 
atrium Fuhrmann stated that m his specimen the cirrus sac 
extended to the anterior aporal corner, and even into the 
preceding segment This condition only occurs m the gravid 
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segment ot Indian specimens Within the sac the vas deferens 
is coiled , a small internal and a large external vesicula s emi- 
nalis are present, the latter bemg situated dorsally to the 
cirrus sac Up to the present the female genital organs have 
not been described 

The ovary is a somewhat bilobed organ situated in the 
middle of the segment, posterior to the internal third of the 
cirrus sac , it has a breadth of 80 p Immediately posterior 
to it is an oval vitelline gland having a length of about 40 p 
The vagma opens posteriorly to the cirrus sac, its terminal 
part being dilated The uterus develops as a curved, trans- 
verse, lobulated sac eventually filling the entire segment 



Fig 301 — Hymenolepu, megtiloichis Head, X 225 , rostellar 
hook, X 500 (Original ) 


(17) Hymenolepis niegaloichis (Lube, 1898) (Fig 301 ) 

Synonyms — Tama megalot c7iti Lulie, 1898 

D > ipamdotccma miyalo > chis (Lube, 1898) Cohn, 1900 
Wewlnncha megalot chis ( 1 ulie, 1898) Way hew, 1925 

From the flamingo {Phcemcoplerus roseus) , Zoological 
Gardens, Calcutta Southwell 

The worm attains a length of about S mm and a breadth of 
a bout 800 p , it is composed of from about 35 to 50 segments, 
■ 11 of which are bioader than long The genital pores are 


HriTENOLEPIS 


137 


situated a little in front of the centre of the lateral margin of 
the segment The head has a diameter of about 200 /x , the 
rostellum has a length of 120 fx and a breadth of 45 fx It is 
armed with 8 hooks, each having a length of about 90 fx 
Of the three testes, tu o are situated aporally , the cirrus 
sac is extremely long and extends across the anterior part of 
the segment almost to the aporal excretory vessel 

The ovary and the vitelline gland he between the two 
posterior testes and on the poral side of the aporal testis The 
uterus is a large simple sac filling the segment 

(18) Hymenolepis simplex Fuurmaun, 1906 (Fig 302) 

Sjnonym — Wexnla.nd.ta simplex (Fuhrmann, 1906) Mayhew, 1925 

From Tadoma comuia , Zoological Gardens, Calcutta. 
Southwell 

The worm measures about 5 cm in length and 800 fx in 
breadth All the segments are broader than long The head 
is armed with 20 hooks, each of which measures 12 fx 

Of the three testes, two are aporal, one being in front of the 
other , they are very large and, when fully developed, have a 


Jig 302 — Hymenolepis simplex Rostellar hook, 
magnification unknown (After Luhe ) 

diameter of 150 /x The cirrus sac is voluminous, extending 
to the aporal excretory vessel , it contains a very large vesicula 
semmalis The sacculus accessorius has a diameter of 120 /x 
and is covered with minute spines 

The ovary is bilobed and has a diameter of 80 fx Pos- 
teriorly to it is a compact vitellme gland having a diameter 
of 80 p, The uterus is saccular and entirely fills the segment. 

(19 ) Hymenolepis zosteropis Fuhrmann, 1918. (Fig 303 ) 

S) nonj ms — Hymenolepis stylosa of Southwell, 1922 

IVeinlandui zostei opis (huhrmaim, 1918) Mayhew, 
1925 

From the following hosts, all obtained from the Zoological 
Gardens, Calcutta Southwell — 

(1) The v hite-cheeked bulbul (Cnmger flaveolus) , (2) the 
green magpie ( Cissa chmensis) , (3) the eastern baya {Ploceus 
passermus) , (4) the crested bunting (Melophus melanicterus ) , 
(5) the tree-pie ( Dendrocitta sp ) , (6) the golden-backed wood- 
pecker ( Brachyptemus aurantius ) , (7) the laughing-thrush 
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( Trocnalbpterum, mendtonale) , (8) the magpie (Pica rmhca) 
and (9) p loceus atngula 

The worm attains a length of about 2 2 cm and a breadth 
of 700 /x The posterior segments are somewhat bell-shaped 
and have a length of about 170 p and a breadth of 700 p 
The unil ateral genital pores are situated m the anterior third 
of the lateral margin of the segment The scolex has a breadth 
of about 200 p , the rostellar pouch extends to the posterior 
margin of the suckers The rostellum is armed with 10 
peculiarly shaped hooks arranged m a smgle row In worms 
from Ploceus atngula they measured about 36 p in length. 



Fig 303 — ffi/menotejns costeropxs A, bend, x 64 , B, lostcllar 
hook, X 594 , C, mature segment, X 64 (Original ) 


whilst in specimens from the other hosts they measured about 
30 p 

The longitudinal muscles consist of two layers of bundles, 
the internal one being more strongly developed than the outer , 
they are disposed m 12 bundles dorsally and 12 bundles 
ventrally The genital organs appear in segments about 6 mm 
behind the head 

Of the three testes, two are situated aporally, one m front 
of the other The cirrus sac extends in the median direction 
beyond the excretory vessel , it is club-shaped and measures 
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from 120 to 140 fx There is a conspicuous external seminal 
vesicle which has a length of 60 /a 
The ovary is slightly bilobed and has a breadth of about 
160 [i The vagma opens ventral to the cirrus sac , in the 
median direction it dilates into a receptaculum semirus which 
has a length of 70 jx Immediately behind the ovary there is 
an oval vitelline gland having a diameter of 60 /X The gravid 
uterus is a lobed sac entirely filling the segment The egg 
is relatively large and measures about 60 fx in diameter , the 
oncosphere has a diameter of about 23 jx Each uterus contains 
about 60 eggs 

(20) Hymenolepis aunandalei Southwell, 1922. (Figs 304 & 305 ) 

Svnonym — Wemlandm annandalei (Southwell, 1922) Mayhew, 
1925 

From the black-tailed godwit ( Limosa beigica) , Barkuda, 
Chilka Lake, Orissa, India Annandale 
The worm attains a length of 10 3 cm and a breadth of 
2 mm Its anterior part is attenuated and whip-like , all the 
segments are broader than long, the posterior and lateral 
margins bemg salient The genital pores are unilateral and 
are situated slightly anterior to the middle of the lateral margin 
The head measures about 180 fx in length and has a breadth 
of 150 fx , the suckers have a diameter of about 80 /x The 
rostellum is a conspicuous organ armed with a single row of 
10 hooks, each of which measures about 32 /x in length , both 
m size and shape they closely resemble those of H bmsihense 
Fuhrmann, 1906 The neck measures about 2 mm m length 
The muscular system is feebly developed The longitudinal 
muscles consist of an inner and an outer series of bundles, the 
former bemg situated immediately beneath the cuticle A few 
circular fibres occur between the outer and inner longitudinal 
bundles and also internally to the inner longitudinal fibres 
No oblique fibres have been noticed 

Details of the nertous system are not known A small 
ill-defined nerve can be seen m transverse sections ru nning 
externally to the water vessel on each side 

The excretory system consists of a smgle ventral vessel on 
each side, lying ventrally to the cirrus sac and vagma 

There are three testes one is situated on the pore side and 
the other two are aporal, one bemg anterior to the other 
When fully mature they have a diameter of about 150 /x, and 
occupy ahnost the whole of the segment dorso-ventrally 
The cirrus sac lies dorsally to the vagma , it is somewhat club- 
shaped, the broader extremity bemg median It measures 
about 180 fx m length and its greatest breadth is about 40 /x 
Its central part is occupied by an mternal seminal vesicle In 
the median direction it continues as a very short, wide, coiled 
tube, and then dilates into a large external seminal vesicle 
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which measures about 160 fi m length and 30 /x in breadth , 
the median extremity of the external seminal vesicle is close 
to the poral testis 

The ovary is situated m the middle Ime , it measures 
about 100 fx, m the antero-posterior direction and has a 
breadth of 300 jlx, whilst doTso-ventrally it practically fills 
that part of the segment The vagina is a very muscular 
club-shaped organ measuring about 450 /x m length At the 
pore its breadth is about 10 /x , it gradually widens, and attains 

Fig 304 



Fig 305 



Hymenolepie annandalei 
Fig 304 —Head, x 220 (After Southwell ) 

Fig 305 — Horizontal section of mature segments, X 60 (After Southwell ) 

a maximum diameter of 50 /x at a point opposite the middle of 
the external seminal vesicle , it then narrows gradually The 
whole vagina functions as a receptaculum semims The 
vatelhne gland is a conspicuous bilobed organ situated pos- 
teriorly to the centre of the ovary , it has a breadth of about 
100 fx The uterus is a simple transverse sac extending well 
beyond the excretoiy vessel on each side, and almost to the 
edge of the segment The largest egg measures about 17 /x m 
diameter and the oncosphere 11 /x 
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(21) Hymenolepis rustica (Meggitt, 1926) \ 

Synonym — Wemlandia i ustica Meggitt, 1926 ' 

From the domestic fowl , Burma Meggitt 
The worm varies in length from 4 mm to 2 5 cm and attains 
a maximum breadth of 6 mm The unilateral pores are 
situated at the centre of the margin of the segment, sometimes 
slightly; dorsal The rostellum is unarmed and extends pos- 
teriorly to the centre of the suckers 

Of the aporal testes, one lies in front of the other , the cirrus 
sac measures from 200 to 230 /x in length and reaches the aporal 
excretory vessel The ovary almost touches the excretory 
vessel on each side The uteri of the posterior proglottides 
are in communication with each other This species resembles 
H canoca (Magalhaes, 1898), but differs from it in having a 
larger cirrus sac and m the receptaculum seminis occupymg 
a different position 

(22) Hymenolepis ficticia (Meggitt, 1927) (Fig 306 ) 

Synonym — IVcinlandia -ficticia Meggitt, 1927 

From a pelican , Victoria Memorial Park, Rangoon Meggitt 
The worm attains a length of from 1 5 to 2 cm and a breadth 
of 200 fj. The gemtal pores are situated at the anterior third 
or quarter of the lateral margin of the proglottides , a narrow 
gemtal atrium is present, but a sacculus accessorius is absent 
The scolex has a diameter of from 170 to 200 ft , the rostellum 
has a diameter of from 60 to 70 fx and extends nearly to the 

Fig 30G — Hymenolepis ficticia Kostellar hooks, x 585 
(After Meggitt, m ‘ Parasitology ’) 

posterior margin of the suckers , it is armed with a double 
crown of hooks, 24 in all, the large hooks, which measure 
from 48 to 52 /x, alternating with the smaller hooks, which 
measure from 44 to 49 /x Ventral excretory vessels are present 
together with a large plexus on the ventral surface of the 
proglottis 

Male Genitalia Of the three testes, all of which are close 
together and fill the dorsal surface of the segment, two are 
posterior , the third is anterior, and either internal or external 
to the aporal posterior testes , the cirrus sac measures from 
140 to 160 /x by 28 to 44 /x in gravid segments, extending 
practically to the aporal excretory vessel, but not entering 
the preceding segment 


j - 
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Female ^Genita ha The ovary is ventral to the 7 testes , at 
first it is lobed, then horse-shoe-shaped A large receptaculum 
semims /is present, filling two-thirds of the space, ventrally, 
between the excietory vessels In the posterior segment' 
there Are found large granular bodies almost/the size of the 
testes, some of which appear to be remains ^bf either the de 
generating leceptaeulum semims or vesicula^emmahs 

Tins species is very similar to Wemlandia medtci (Stossich, 
1890), but difieis m having two sizes of hooks, an aporal 
exAictoiy vessel, and a cirrus sac confined to one segment 


/(23) Hyinenolepis nnnutissima (Meggitt, 1 927) (Pig 307 ) 
S>ann>m — lVci?cla?idi<i mmutissiina Meggitt, 1927 

Prom Croadura murma , Rangoon Meggitt 
The worm measures only 2 mm m length and attains a 
breadth of 150 /a It should be noted, however, that gravid 
segments have not been obtained The scolex has a diameter 


Fig 307 



Pig 308 




Rostellar hooks, x 500 (After 

Meggitt, in ‘ Parasitologj ’) 

Fig 308 — Hyinenolepis sohtaria Rostellar hooks, X 500 (After Meggitt, 
m ‘ Parasitology ’) 


of from 120 to 125 /x , the rostellum has a diameter of 46 to 
75 fx and extends beyond the posterior margins of the suckers , 
it is armed with 12 hooks, each of which has a length of from 
16 to 18 /x The cirrus sac extends inwardly beyond the 
excretory vessels 


(24) Hymenolepis solitana (Meggitt, 1927) (Fig 30S ) 
Synonym — Wemlandia soMana Meggitt, 1927 

From Crocxdura murma , Rangoon Meggitt. 

This species only differs from H mmutissima in the fact 
that the rostellum is armed "with 16 hooks, each of which 
measures 16 or 17 /x in length 


l 
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<25) Hymenolepis phalacrocorax (Woodland, 1929) (Fig 309 ) 
Sjnonym — Weinlandta phalaci ocorax Woodland, 1929 

From the large cormorant ( Phalacrocorax carbo ) , Chitrakot, 
United Provinces, India Woodland 
The worm attains a length of about 12 cm and a maximum 
breadth of 1 5 mm The scolex is unarmed and has a diameter 
of about 330 /jl The genital pores are unilateral and are 




Fig- 309 — Hymenolepis phalaa-ocoi ax A, transverse section of maturo 
segment, X 37 , 33, mature segment X 37 , C, horizontal section 
of gravid segments, x 20 (After Woodland, in * Parasitology ’) 

situated on the left side The genital ducts pass dorsally to 
both the excretory vessels and nei ve 

Muscular System The longitudinal muscle bundles are m 
two concentric layers, the inner one consisting of four dorsal 
and four ventral bundles, whilst the outer consists of from 
60 to 80 small bundles The circular muscle fibres be externally 
to the longitudinal muscle bundles 

Excretory System There are two excretory vessels ru nnin g 
along each lateral margin of the worm , each pair lies internally 
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to the row of testes on the same side Dorso-ventrally the 
two lateral vessels are in apposition, and apparently never 
communicate with each other posteriorly 

Male Gemtalia The worm is peculiar m that all the three 
testes are situated externally to the excretory vessels, one 
being poral and the other two aporal (one behind the other) 
The cirrus sac is large and divided into a small external portion 
provided only with longitudinal muscles for the protrusion of 
the cirrus, and a large internal portion provided only with 
circular muscles for the propulsion of the spermatozoa The 
cirrus is unarmed The whole of the vas deferens outside the 
sac is converted into a vesicula seminalis , it is long, wide, 
coiled upon itself, and situated slightly ventrally to the internal 
portion of the sac, but it receives the three vasa efferentia 
dorsally 

Female Genitalia The ovary is large and bilobed, and im- 
mediately behind and ventrally to it is the vitelline gland 
The large median shell gland is situated ventrally to the inner 
end of the vagina and dorsally to the isthmus The vagina 
opens ventrally to the cirrus sac, and its terminal part is slightly 
dilated , it then narrows until it reaches the excretory vessels, 
when it broadens again and runs backwards to the dorsal 
surface of the ovary 

The uterus is a transverse sac extending to the margins of 
the segment, and having dilated extremities 

(26) Hymenolepia clerci FuHmann, 1924 

Synonyms — Hymenolepis i c-i ujrius Clerc, 1906 (Apparently not 
Hymenolepia i ntenupta (Rud , 18021 Fulmimnn, 
1906 ) 

Wardinm cleict (Fulirmann, 1924) Mnybevr, 1926 
As the specific name mterrupta was preoccupied by 
Rudolphi’s species, Fuhrmann (1924) changed the name of 
Clerc’s species to H clerci 

H mterrupta (Rudolphi, 1802) Fuhrmann, 1906, is referred 
by May hew to the genus Wemlandia , whilst H mterruptus 
Clerc, 1906 ( =H clerci Fuhrmann, 1924) is placed by him 
m the genus Wardium The distinction between Rudolphi’s 
species and Clerc’s species is not well defined In both the 
hooks are approximately the same size and have almost the 
same shape , the testes have the same distribution Rudolphi’s 
species attains a length of about 10 cm and occurs in Chara- 
dxiformes, whilst Clere’s measures 3 5 to 4 cm and is found in 
sparrows (Passeriformes) 

From Passer montanus , Rangoon Meggitt 
The worm measures from 3 5 to 4 cm in length and has a 
breadth of 570 /z The segments are all broader than long 
except a few of the most posterior The genital pores are 
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unilateral and are situated slightly in front of tb^ middle of 
the lateral margin of the segment 

The scolex, according to Meggitt, has a length of from 1 66 
to 180 fj., but Clerc states that it measures 450 /x The ros- 
tellum has a length of 128 and a breadth of 60 /x The ros- 
tellar hooks each measure from 20 to 24 /x and are arranged in 
a single row A short neck is present, its length varying with 
the degree of contraction of the worm 

Muscular System The longitudinal muscles consist of two 
layers separated by discontinuous circular fibres The outer 
longitudinal muscle layer consists of small fibres closely set 
together , the inner layer, according to Meggitt, consists of 
from 18 to 20 very much larger ones, separated by large 
intervals , Clerc, however, gives a muoh lower number, namely, 
8 At the junction of the proglottides there is a sheet of 
numerous strong transverse muscles together with weaker 
dorso-ventral fibres 

Excretory System There are two longitudinal vessels, one 
dorsal and one ventral, running along each side of the worm , 
they bend outwardly in the centre of each segment and 
inwardly at the junction of the segments The dorsal and 
ventral vessels communicate with each other at the posterior 
margin of each segment The dorsal vessel remains of the 
same width throughout the strobila, but the ventral vessel 
gradually increases in size until it becomes four times the 
diameter of the dorsal vessel 

Male Genitalia The testes are situated dorsally, one being 
poral, the other two aporal , of the latter, one is situated 
anterior to and a little external to the other , all three testes 
he within the excretory vessels When the strobila is strongly 
contracted the three testes may occasionally lie almost in 
a straight line The cirrus sac is small and cylindrical, ex- 
tending just median to the dorsal excretory vessel , it measures 
89 by 25 /x and is situated dorsally to the nervous and ex- 
cretory vessels , its inner end is occupied by a large internal 
seminal vesicle , it opens dorsally into a small genital atrium 
The cirrus is unarmed The vas deferens is cylindrical and 
curved, having the concavity directed ventrally , it dilates 
into a vesicula seminalis and then splits into three vasa effer- 
entia 

Female Genitalia The ovary is ventral and median, extend- 
ing laterally nearly to the ventral excretory vessel The vagina 
opens into a genital atnum ventrally , near the internal vesicula 
seminalis it widens considerably into a receptaculum se minis 
which is situated anteriorly m the poral half of the segment , 
it measures about 100 /x in length by 60 /x m breadth The 
vitelline gland is spherical and is situated in the posterior con- 
cavity of the ovary The shell gland consists of glandular cells 
surrounding the oviduct The uterus at first is a narrow band 

VOL it £ 
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lying transversely and dorsally to the ovary It subsequently 
develops two ventral wings, and its cavity becomes divided by 
septa which arise from its walls Eventually the two wings 
coalesce and the uterus becomes sac-like, extendmg beyond 
the excretory vessels The oncosphere measures from 34 to 
38 p, by 29 /a and the embryomc hooks 9 to 14 p 

Species I^quirende 

(1) Hymenolepis sp (° II collaris Batsch, 1786) Fuhrmann, 1908 

= H sinuosa Cohn, 1901 

From 4ms pcecilorliyncha , Zoological Gardens Calcutta 
Southwell 

A number of specimens, all without a scolex, have been 
recorded from the above host The worms measured from 
6 to 8 cm in length and the greatest breadth was 2 mm The 
posterior segments were as long as broad, and some of the 
anterior segments were bell-shaped and much longer than 
broad — almost certainly an artificial condition 

Each segment contams three testes and each one is lobed, 
one testis is situated on the pore side and the other two 
aporally, one being directly anterior to the other The ovary 
lies between the poral testis and the aporal testes' The 
accessory sac is well developed 

(2) Hymenolepis fasciata (Rudolphi, 1810) 2 3 * * * * * 9 Krabbe, 1809 

From ducks , Madras Southwell 

According to Krabbe (1869), it is impossible to state de- 
finitely which particular cestode from the goose is referred to 
under the specific name fasciata, but he restricted the species 
to those cestodes which are provided with 8 hooks on the 
rostellum, found in geese Apparently the Teem a fasciata of 
Rudolphi, 1810, is the same as T setigera Frohhch, 1789 

Mayhew (1925), however, includes H fasciata (Rudolphi, 1810) 
under “ Species mqmrendce ” The writer m 1922 referred to the 
species II fasciata a worm obtained from the above host It 
was so named because the head was armed with a simple crown 
of hooks and it agreed generally with the description given by 
Stiles and Hassall (1896) The identity of the parasite is, how- 
ever, uncertain 
/ 

(3) Hymenolepis sp (? microcephala (Rudolphi, 1819) Fuhimann, 

1906 ) 

From the white stork ( Ciconia alba) , Zoological Gardens, 

Calcutta Southwell 

The specimens were so badly preserved that it was impossible 

to make any definite statement beyond the fact that they 

belonged to the genus Hymenolepis. 
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(4) Hymenolepis capxllaioides Fulumann, 1906 

Synonym — War chum capillai oides (Fuhrmann, 1906) Mayhew, 
1925 

From a snipe , Berhampur, Bengal Southwell 
The worms recorded by Southwell from the above host have 
unfortunately been lost, and it is therefore impossible to check 
this diagnosis 

{6) Gaiger ( -{l915) recorded an undetermined species of 
2 Hynienolepis from the dog It is improbable that the 
worm' belongs to this genus 

(6) Hymenolepis sp Southwell, 1916 

Synonym — Diot chis nine) icana of Southwell, 1916 

From (1) the domestic fowl and (2) Dendrocilfa sp , Zoo- 
logical Gardens, Calcutta Southwell 

The worm attains a length of 2 5 cm and a breadth of 600 p. 
The genital pores are situated at the centre of the lateral 
margin of the segment ( The rostellum is armed with 10 hooks, 
each having a length of about 65 p 

(7) Hymenolepis «p Southwell, 1916 

From the black Australian swan ( Ghenopis alrata) , Ber- 
hampur, Bengal Southwell 

A number of specimens measurmg 1 7 cm m length and 600 p 
in breadth, all without a head and badly preserved, have been 
recorded from the above host Specific determination cannot 
be arrived at. 

The cirrus sac in these worms was enormous, extending 
two-thuds across the segment The cirrus was very long and 
covered with minute spines 

(8) Hymenolepis sp Southwell, 1916 

From a woodpecker ( Chrysophlegma flavinucha) , Zoo- 
logical Gardens, Calcutta, India Southwell 

The specimens measured 2 5 cm m length and were extremely 
delicate They were so badly preserved that a specific dia- 
gnosis was impossible 

(9) Hymenolepis sp (2 asymmeU ica) Fuhrmann, 1918. 

From the red-billed blue magpie ( Urocissa occipitalis), 
Zoological Gardens, Calcutta Southwell 

The worm measured 10 mm m length and was immature 
Its identity is quite uncertam 

{10) Hymenolepis sp Southwell, 1922. 

From j Embenza luteola , Zoological Gardens, Calcutta. 
Southwell 

n 2 
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Numerous fragments, without heads, in a had state of 
preservation, have been recorded from the above host The 
segments each contained three testes 

(11) Hymenolepis sp Southwell, 1922 

From Phalacrocorax carbo , Chilka Lake, Orissa Southwell 
A few fragments and a damaged head from the above host 
could not be definitely identified They appeared, however, 
to resemble H breviannukita Fuhrmann, 1906 fairly closely 
It is unlikely, however, that the specimens belong to this 
species, which occurs m the Somaliland ostrich (Struthio molyb- 
dophanes) 

(12) Hymenolepis sp Southwell, 1922 

Synonym — Hymenolepis naja of Southwell, 1922 , not Dujardin, 
1845 

From a magpie ( Copsychus saidans) , Zoological Gardens, 
Calcutta Southwell 

The worm measures about 10 mm in length and has a 
breadth of about 200 p All the segments are broader than 
long, and the unilateral genital pores are situated m front of 
the middle of the lateral margm of the segment The head 
is armed with 10 hooks, each having a length of about 30 p 
Of the three testes, two are situated aporally It is impossible 
to determine definitely to which species the worm belongs 

(13) Hymenolepis sp Southwell, 1922 

Synonym — ChoanoUema (P octoccmtha Krabbe, 1869) of Southwell, 
1922 

From a smpe , Berhampur, Bengal Southwell 
Two badly preserved specimens recorded from the above 
host resembled in some detail the species described by Krabbe 
from Anas boschas under the name H octocantha It is, how- 
ever, improbable that the species from the smpe is the same, 
although closely related 

(14) Moghe (1926) recorded an undetermined species of 

Hymenolepis from a rat , it is probably H munna or 
H dimimita 

(15) Hymenolepis sp Joyeux & Houdemer, 1928 

From pigeons , Kasauli, India Korke 
Incomplete specimens. The largest measured 6 6 cm in 
length and 500 p in breadth , all the worms were without 
heads and all the segments were immature The musculature 
was well developed , the longitudinal muscles are in two con- 
centric irregularly scattered bundles The transverse muscles 
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Genus II FIMBRIAEIA Prblihch, 1802. 

Scolex small and usually lost, with rostollum armed with 
a smgle row of hooks Strobila without truo segments but 
with transverse grooves, giving the appearanoo of sogmonts. 
Pseudoscolex retains the true segmentation Exoiotory 
system consists of several pairs (three and olevon in tho two 
known species) tof longitudinal excretory vessols Genital poros 
marginal, unilateral, and on the ught-liand bordor of tho 
strobila Testes three m number for each cirrus sac Ovary 
reticular, or forming network extending through tho strobila, 
or a simple ovary for each set of reproductive organs Utorus 
reticular 

Type-species — Fimbnana fasciolans (Pallas, 1781). 

Fimbnaria fasciolans (Pallas, 1781) Wolff, 1900 (Pig 312 ) 

Synonjms — Tnnbucoui initlleus (Goii7e, 1782) I'rolil , 1802 
?Fimbt tat ta mitt a Field , 1802 

Fimbiiajia mittata Dlninvillo, 1828, and Nordinnnii, 
1840 

Fimbrutria plann Liuslow, 190/5 
F btobotJn turn at ijcttm Linstow, 190/7 

Prom (1) Fuligula enstata , LoktakLake, Assam Southwell. 
(2) Ducks , Rangoon Meggitt 

The worm measures from 2 5 to 42 5 cm m length and has a 
maximum breadth of 5 mm The external segmentation jn 
somewhat indistinct, being obscured by rugosities, and tho 
reproductive organs appear not to bo definitely segmented 
The true head is very small and extremely unstable, bung 
almost always lost, hut when present it is n mu d with a 
smgle row of" 10 hooks, each of which mrasuremxorn about 17 
to 22 /x When lovt, the head is replaced by a p°eudo 'coir x 
This consists of the modified anterior part of the strobila, 
usually lying at an angle with the re j t of the worm Jt may 
measure up to 5 mm in length and contain a* many a« 200 
segments each one representing from 4 to 1 2 repa of/ i" g im rif/< 
whic 1 hs.ve fm-cd together They do not contain gcrnUt 
organs In the ah cnee of the true he-vl the explanation 
of tie manner in which the worm grovA' prr"/nfc' <; rfairi 
difficriltw- 
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from Bengal into Europe , there is some uncertainty as to 
whether the ducks were infected in Bengal or Europe 
Cysticereoids occur in copepods, such as Cypna ophthalmtca 
and Cyclocypns globosa 

(2) Echmocotyle uralensis Clerc, 1902 (Fig 311 ) 

From (1) Snipe , Potsengbam, Loktak Lake, Manipur, Assam 
Southwell (2) Snipe ( Capella sp ) , Berhampur, Bengal. 
Southwell 

The worm- attains a length of about 4 cm and a breadth of 
1 2 mm The segments are all longer than broad, and the 
genital pores are situated in the anterior part of the lateral 
margin of the segment The head bears a long rostellum 
armed with 10 hooks, each measuring 66 /x The suckers are 



Fig 311 — Eclnvocolyle walenns Hcnd,'X90, rostellar hook, X 240 

(Original ) 

strongly developed and are armed with a large number of 
minute hooks arranged in rows as in E rosselen 

The musculature consists mainly of longitudinal fibres which 
are arranged m a double layer of bundles 

There are three testes arranged m the form of a shallow V, 
the apex pointing posteriorly The vas deferens dilates into a 
rather elongated seminal vesicle The cirrus sac is relatively 
small A sacculus accessorius is always present 

The ovary is bilobed and situated ventrally , immediately 
posterior to it is a simple, somewhat globular vitelline gland 
The shell gland is minute and hes dorsally to the ovary 
The vagina hes dorsally to the cirrus sac and dilates into an 
enormous receptaculum semims The uterus is a sac with 
irregular walls 
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Genus n FIMBRIARIA Frohhch, 1802. 

Seolex small and usually lost, with rostellum armed with 
a smgle row of hooks Strobila without true segments but 
with transverse grooves, giving the appearance of segments 
Pseudoscolex retains the true segmentation Excretory 
system consists of several pairs (three and eleven in the two 
known species) Pf longitudinal excretory vessels Gemtal pores 
marginal, unilateral, and on the right-hand border of the 
strobila Testes three in number for each cirrus sac Ovary 
reticular, or forming network extending through the strobila, 
or a simple ovary for each set of reproductive organs Uterus 
reticular 

Type-species — Fimbnana fasciolans (Pallas, 1781) 

Fimbriaria fasciolans (Pallas, 1781) Wolff, 1900 (Fig 312 ) 

Synonyms — Fnnbi ia> la malleus (Goeze, 1782) Frohl , 1802 
9 Fimbuaiia mill a Fiohl , 1802 

Fimbi ta7 ta 7niirata Blaim llle, 1828, and Nordmanti, 
1840 

Fimbnana plana Linstow, 1905 
Notobothi iutn aitjcum Lmstow, 1905 

From (1) Fuligula cnstata , LoktakLake, Assam Southwell 
(2) Ducks , Rangoon Meggitt 

The worm measures from 2 5 to 42 5 cm m length and has a 
maximum breadth of 5 mm The external segmentation is 
somewhat mdistmct, bemg obscured by rugosities, and the 
reproductive organs appear not to be definitely segmented 
The true head is very small and extremely unstable, bemg 
almost always lost , but when present it is -u-med with a 
smgle row r of 10 hooks, each of which measures-nom about 17 
to 22 j-t When lost, the head is replaced by a pseudoscolex 
This consists of the modified anterior part of the strobila, 
usually lying at an angle with the rest of the worm It may 
measure up to 5 mm m length and contain as many as 200 
segments, each one representing from 4 to 12 separate segments 
whic 1 hg.ve fused together They do not contain gemW 
organs In the absence of the true head the explanation 
of the manner m which the worm grow r s presents certain 
difficulties 

Muscular System This is well developed The longitudinal 
muscles consist of a smgle layer of rather large bundles lying 
immediately external to the well developed circular muscles , 
dorso-ventral fibres are also well developed 

Male Genitalia Each apparent segment contains 18, 21, or 
24 testes irregularly disposed, with 6, 7, or 8 cirrus sacs 
respectively, indicating that each apparent segment is formed^ 
by the fusion of 6, 7, or 8 segments, and that, like the species of 
the genus Hymenolepis, each true segment contains three testes 
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The cirrus sac is a large, prominent, muscular structure con- 
taining an internal semmal vesicle The cirrus is strongly 
armed with powerful hooks An external seminal vesicle is 
also developed 

Female Genitalia. The ovaries are in the form of transverse 
tubes occupying the whole length of the parenchyma, close 
together Fuhxmann states that there is a smgle cylindrical 



Fig 312 — Ftmbriana. fasciolans A, pseudoscolex , B, transverse soction 
of poral side of segment , C, segments showing the number of 
testes (18) m relation to cirrus pouches (6) Magnification 
unknown (After Fuhrmann ) 

and continuous ovary throughout the strobila From this 
common ovary arise hundreds of oviducts , on the vagina is 
developed a large receptaculum seminis m the form of an un- 
dulating tube The vitelline glands are lobed and do not 
appear to fuse , the uterus at first has the same shape as the 
ovary, i e , it is composed of a transverse tube which is 
situated ventrally to the ovary It gives off evagmations 
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dorsally into the parenchyma , each one contains several eggs 
Normally the eggs pass into these vertical ramifications, and 
in the meantime the uterine cavity becomes reticulated The 
gravid strobila contains one single continuous uterus which 
opens to the exterior by numerous apertures situated on both 
sides of the median line and irregularly disposed The egg 
measures up to 80 p, in diameter , larval forms occur m the 
Ostracod Dmptomus vulgaris 


Family V DILEPIDID^E Kailliet & ELemy, 1909 

Synonym — Dilepinidse Fuhrmann, 1907 

Scolex furnished with a retractile rostellum armed with one 
or more rows of hooks, rarely unarmed Genital organs smgle 
or double Genital pores marginal and either single or double , 
m the first case they may be unilateral, or regularly or 
irregularly alternate Testes more or less numerous, not less 
than six in each segment Uterus very variable in form 
Oncosphere noth three envelopes 

Type-genus — Dilepis Weinland, 1858 

Meggitt (1924) writes “ As the genus Dilepis, after which 
Fuhrmann named his subfamily, differs from the majority of the 
other genera m several respects (unilateral gemtal pores instead 
of alternating, gemtal ducts pass dorsally instead of between 
longitudinal excretory vessels, testes occasionally reduced to 7), 
I suggest Anomoicema as the type, it corresponding more 
nearly to the average genus in this subfamily ” In 1927 he 
further draws attention to the fact that the species of “ Dilepis, 
type-genus of the subfamily Dilepimnse, sometimes has only 
7 testes , the pores are unilateral and the gemtal ducts pass 
dorsally to the excretory vessels, whilst in the remamder of 
the subfamily eight genera have unilateral pores and 14 genera 
alternating pores Further, in twelve genera the gemtal ducts 
pass between the vessels, whilst m five genera they are dorsal 
to them , and all these genera have numerous testes, at least 
twelve ” 

In 1927 he pointed out that there are four genera with 
similar characteristic hooks, viz , Biuterma Fukrmann, 1902 , 
Cyclorchida Fuhrmann, 1907 , Deltokeras Meggitt, 1927 , and 
Sphceruterma Johnston, 1914 The first and last have a 
paruterme organ, whilst m the other tv o the uterus is persistent 
Fuhrmann considers that Sphcer utenna is a synonym of 
j Biuterma, the only difference betw een these two genera being 
the number of testes Following precedents where condition 
of uterus is subordinated to armature of the scoiex, Meggitt 
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erects a new family for the reception of these genera, 
viz — 

Family Biutenrudaa Rostellum armed with triangular 
hooks 

Subfamily 1 Biuterminee Meggitt, 1927 Uterus replaced 
by parutenne organ Type-genus — Biutenna Fuhr- 
mann, 1902 

Subfamily 2 Deltokermse Meggitt 1927 Uterus per- 
sistent Type -genus — DeitoLeras Meggitt, 1927 

It will be noted that the only character ascribed to the 
family is the possession of characteristic hooks It is true 
that such precedents do exist , the family Davaineidse, for 
instance, may be said to be characterized by the shape and size 
of the hooks on the rostellum "Whether Meggitt 5 s proposed 
new family stands or not depends on whether the shape of a 
hook is to be considered of greater systematic value than 
a parutenne organ If the new family is accepted, then a 
complete revision of the classification of the family Dilepididse 
will be necessary Under the circumstances it appears to the 
writer desirable to retain the older classification and to place 
Meggitt’s genus DelloLeras (correctly Deltoceras) m the sub- 
family Dilepmmge (correctly Dilepidinse) Fuhrmann, 1907 

Key to kSvbfamilies 

Uterus persistent Dilepidmae, p 154 

Uterus breaks np ml o egg capsules Dipylidnnas, p 17o 

Uterus vith one or more parutenne organs Paruterinmae, p 184 


Subfaniil) I DILEPJDlEiE Eulirmann, 1907 

Bostellum armed with a double or single row of hooks, or 
unarmed ( Unciuma ) Genital pores usually pass between the 
dorsal longitudinal excretory vessels Testes numerous 
Uterus sac-like, more or less lohed, occasionally nng-shaped 
( Cydvslera ) or divided by septa {Bancroft! ella), never replaced 
by egg-capsules 

Type -genus — Dilepis Weinland, 1858 

Key to Genera 

1 Bostellum armed with a tingle row ot - 

books 2 

Bostellum armed with a double rov. of 
hooks 3 

Bostellum unarmed ( s ) Pfntobchjs, p 171 ^ 

2 Genital pores unilateial Latfbipohus, p 157 

Genital pores regulnily abemate Amceboxema, p 165 

Genital pores irregulirh alternate Choanoxem ' p 359 
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3 Genital pores unilateral 
Genital pores irregularly alternate 

4 Cirrus armed with powerful spines 
Cirrus not armed with powerful spines 

5 External segmentation distinct, ovary 

symmetrical 

External segmentation indistinct, ovary 
poral 

6 Genital canals pass doi sally to longi- 

tudinal excretory vessels 
Genital canals pass between longitudinal 
excretory vessels 

7 Testes surrounding female genitalia 
Testes posterior and lateral to female 

genitalia 


4 

5 

Gryeorhynchus, p 170 

6 

Anomot^nia, p 163 
Paryirostrtjm, p 167 
Dh-epis, p 155 
7 

C\ CLORCHIDA, P 173 
Dei-toceras, p 172 


Genus I DILEPIS Weinland, 1858 

Rostellum armed with a double crown of hooks, each with 
long dorsal and short ventral root and long blade Genital 
pores unilateral , genital canals pass dorsally to longitudinal 
excretory, vessels and nerve , testes surrounding the female 
glands laterally and posteriorly, typically numerous (40 to 50), 
but may be reduced in number (7) Uterus sac-like, with few 
or numerous out-pocketmgs Adults m buds 

Type-species — Dilepis angulata (Rudolphi, 1810) Cohn. 
1899 

(1) Dilepis campy lancnstrota (Wed], 1855) Fuhrmann, 1908. 

(Fig 313 ) 

Sjnonjm — Tccma campylcmc) is<? ota Wedl, 1855 

From (1) The paddy-bud ( Herodias garzetta) , Berhampur, 
Bengal Southwell (2) The pond-heron ( Ardeola grayi) , 
Zoological Gardens, Calcutta Southwell 

The worm is very small, attaining a maximum length of 
7 mm only and a breadth of 500 /x It consists of from 20 to 
30 segments, the last ones measuring about 220 [x m length 
and 240 /x m breadth The genital pores are unilateral and 
are situated m the anterior third of the lateral margm of the 
segment The head has a length of about 80 yx and a breadth 
of 143 /x The suckers have a diameter of about 42 /x The 
rostellum is armed with about 20 hooks arranged in a double 
row , those m the anterior row have a length of from 22 to 
30 /x and those m the posterior row of from 7 to 12 /x There 
is no neck 

There are about seven or eight testes, which mcrease 
considerably in size , of these, three are situated m the middle 
of the segment behind the ovary and four aporally The 
cirruB sac extends more than half the distance across the 
segment The cirrus is armed with minute spines 
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The ovary is bilobedjand is situated m front of the testes 
The uterus is a simple sac at first, consisting of two spherical 
sacs communicating with each other 
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IFig 313 — Dilepis campylancrxstrota A, entire worm, X4 7 , B, head, X 
C, roatellar hooks, X 530 , D, mature segment, X 200 (Original ) 
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(2) Dilepis sp 

Under the name Dilepis cypselina Neslobmsky, 1911, 
Southwell recorded a fragment and a head of a worm from 
the intestine of a tree-pie ( Dendrocitta leucogaster) , Zoological 
Gardens, Calcutta 

The head was armed with a double crown of hooks, all of 
the same size, and measuring about 18 p They were peculiar 
in that they were rose-thorn-shaped, and resembled fairly 
closely the hooks on the head of species of Dipylidium The 
gemtal pores were unilateral and the cirrus sac was situated 
anteriorly, extending almost to the longitudinal excretory 
vessels 

The species is probably new, but m the absence of material' 
it has been thought undesirable to erect a new species 

Genus II LATEEIPOEUS Fuhunann, 1907 

Rostellum with a smgle crown of from 12 to 16 hooks, with 
long dorsal and short ventral roots and well-developed blade 
Gemtal pores unilateral Gemtal canals pass dorsally to 
longitudinal excretory vessels Testes 12 to 30, posterior or 
lateral to female glands Uterus sac-like Adults m birds 

Type-species — Latenporus teres (Krabbe, 1869) 

(1) Latenporus spmosus Fuhrmann, 1922 (Fig '314 
Synonym — Dilepis macrosphmctei Southwell, 1922 

From Ardea purpurea , Zoological Gardens, Calcutta < 
Southwell 

The specimens attain a length of about 10 cm and a maxi- 
mum breadth of about 2 mm All the segments are broader 
than long and their posterior lateral comers are salient The 
gemtal pores are unilateral and are situated at the extreme 
anterior angle of the lateral margin of the segment In some 
segments the gemtal papilla is prominent 

Muscular System The longitudinal muscles are not well 
developed , they consist of about 12 small internal bundles, 
external to which are a number of smaller bundles and separate 
fibres 

Excretory System The dorsal excretoiy vessel is extremely 
small and difficult to see, but the ventral vessel is large and 
conspicuous The gemtal ducts pass dorsally to the latter 

Male Genitalia There are about 30 testes, although 
Fuhrmann gives the number as ? 6 They completely surround 
the female organs, but do not extend beyond the ventral 
excretory vessel A vesicula semmalis is absent The cirrus 
sac is very large and extends almost the to middle of the 
segment Fuhrmann states that it may extend as far as the 
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poral excretory vessel, but probably tins only takes place when 
the segment is exceptionally elongated Within the sao the 
vas deferens is much coiled , the cirrus is large and armed with 
long closely-set spmes 

Female, Genitalia The ovary is a conspicuous bilobed 
organ, each half bemg transversely elongated and narrow 
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Fig 314 — Latenporus spmosus A, rostellai hook, X 450 , 33, mature 
segment, X 60 , C, grand segment, X 60 (Original ) 


antero-postenorly , it is situated m the anterior part of the 
segment Immediately behind it is the small vitelline gland 
The vagina runs posteriorly to the cirrus sac , its terminal 
part is armed with fine hairs and it is very muscular The 
remaining part of the vagina is narrow and only slightly 
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undulated Between the ovarian lobes it dilates into a small 
fusiform receptaculum semmis The uterus is a sac filling the 
entire segment and extending laterally to the excretory vessels 
The oncosphere has a diameter of about 16 p, 


Genus III CH0AN0T2ENIA. Railliet, 1896 

Synonyms — Ictei oteenui Riulhet A Ilemy, 1909 
Pai achoanotceina .Lithe, 1910 

Rostellum with a smgle crown of hooks Gemtal pores 
irregularly alternate Genital ducts pass between the longi- 
tudinal vessels Testes numerous, posterior Uterus sac- 
shaped Adults m birds and mammals 

Type-species — Choanotcema mfundibuliformis (Goeze, 1782) 
Meggitt (1927) states that the three genera Amozbotcema 
Cohn, 1899 , Anomotcenia Cohn, 1900 , and Choanotcema 
Railliet, 1896, are closely related, and that the characters 
separating them are insufficient for generic diagnosis , but, 
pendmg a complete revision, he retains them The writer 
agrees with Meggitt’s opmion 


1 

2 

8 
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Key to Species 

Over 5 cm in length 
Under Sen in 1« ngtli 
Head aimed with moie than 10 hoots 
Head aimed with less than 10 hooks 
Cirrus pouch extending to middle of 
segment 

Cm us pouch not extending to middle 
«eguient 
18 to 2G testes. 

35 to 45 testes 


C vnfundibulifoi mis, p 1 59 
2 

3 

C decacantha, p 160 
C ?naffmcu i oset, p 162 

4 

C bm but a, p 161 
p C (jalbnla, p 162 


<1) Choanoteema mfundibuliformis (Goeze, 1782) Railliet, 1896 
(lig 315) 

Synonymy extensive hut mcludmir the follown g — 

Tcema mfundibuhforim Goeze, 1782 

Tcema cuneata llatvcli, 1786 

D> epnnidotcema tnfundibidifoi ims Goeze, 1782 

Ch i anntcsnin in undibulnm (Bloch, 1782) Cohn, 1899 

Mono/iyhduim ivfnndibu/i/oi mis (Gonze, 1782) Clerc, 1903 

From the domestic fowl , Rangoon Meggitt 
The worm attains a length of from 5 to 20 cm and a maximum 
breadth of 1 5 mm The posterior segments are almost square 
The gemtal pores are irregularly alternate and are situated m 
the anterior third of the lateral margm of the segment The 
scolex has a diameter of from 60 to 70 p. and bears from 20 to 
22 hooks, each measuring from 20 to 30 p. m length 

There are from 20 to 30 testes situated in the median field 
posteriorly to the ovary The cirrus sac is small, not extending 
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to the longitudinal excrcton- vessels The cirrus is long and 
armed -with spines 

The ovary is bilohed, the aponl lohe being larger than 
the pornl According to Fuhrmann (1926) and Joveux 
(1923), the uterus is unstable and breaks up into cgg-capsules, 
each usually containing a '-ingle egg If this is the case, then 
the species cannot be placed m the subfamily Dilepidmre 



Fig 315 — Chomo'nnwa. \ntumltbul\form\s Mature segment, X 53 

(After Meggitt ) 


Meggitt (1926), however, states that the eggs are not m capsules, 
but the uterus becomes divided up into small cavities by the 
ingrowth of septa from the uterine wall, the cavities being m 
communication with each other The egg is oval and measures 
from 32 to 40 ft by 3G to 50 /i The oncosphere measures 32 by 
22 ft and the hooks in the egg 18 ft 

Intermediate hosts — The dung-beetle ( Geotrupcs sylvaticus) 
and the house-fly (Mrtsca domeshca) 


Fig 31C — Choanotccnia drcacaulha Kostellar hooks, magnification 
unknown (After Fuhrm&nn ) 

(2) Choanotamia decacantha Fuhrmann, 1913. (Fig 310 ) 

From a snipe ( Capclla sp ) , Berliampur, Bengal South- 
well 

The worm attains a length of about 6 mm and a breadth 
of 500 /z It consists of from 40 to 50 segments, the last ones 
being longer than broad , the genital pores are regularly 
alternate and are situated in the anterior part of the lateral 
margin of the segment The scolex has a breadth of 2 mm 
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The rostelium is armed -with a smgle crown of 10 hooks, each, 
having a length of 20 or 21 /x 

There are from 13 to 16 testes The cirrus sac has a length 
of about 100 {jl 

The ovary is large, bilobed, and has a breadth of 160 /x 
Immediately posterior to it is the vitelline gland, which has 
a diameter of 50 /x The receptaculum semims is prominent 
The egg measures about 24 /x and appears to be isolated in the 
parenchyma in fully gravid segments 

(3) Choanotaema barbara Meggitt, 1926 (Eig 317 ) 

Synonjm — Choanotccma innoimnata Meggitt, 1926 

From (1) Passer montanus , Rangoon Meggitt (2) a finch, 
genus and species unknown , Rangoon Meggitt 

The worm vanes in length from 2 to 3 cm and has a ma xim um 
breadth of 850 /x The genital pores are situated almost at 



Fig 317 — Choanotamia barbara Rostellar liook, X 900 , mature 
segment, X 80 (After Meggitt, in ‘ Parasitology ’) 

the anterior corner of the margin of the proglottis The 
scolex has a dia meter of 20 /x , the rostelium, which measures 
lO/nn diameter, is armed with 23 hooks, each having a length 
of from 15 to 17 /x 

Male Gemtalia There are from 18 to 26 testes situated 
posteriorly to the ovary , the cirrus sac attains a maximum 
length of 190 /x and extends internally to the longitudinal 
excretory vessels 

Female Gemtalia The ovary is much lobed , the vitelline 
gland is situated slightly on the poral side and faces towards 
the genital pore The uterus is sac-like , in gravid segments 
it extends to the excretory vessels, and its wall becomes a 
little indistinct 
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(4) ? Choanotania galbulse (Zeclei, 1S03) Colm, 1S99 (Pig 318) 

Synonym — 7 sent a qalbuh? Zeder, 1803 lar of T<?iua set penii- 
foi ims Goeze, 1782 

Meggitt records what he believes to be this species from a 
crow (Corvus spiendens visolens) Rangoon Meggitt 

The worm measured 1 7 cm m length and had a breadth 
of 400 fjt. The proglottides weie immature , the genital pore 



Fig 318 — Choaiioiseiua qnlbuXa Eostellar liooks, X 500 
(After Meggitt ) 

alternates, and is situated at the hunt of the anterior quarter 
of the margin of the proglottides The scolex measures from 
250 to 350 jx in diameter The rostellum has a diameter of 
100 fx and extends to, or beyond, the posterior margin of the 
suckers It is armed with 21 hooks , Meggitt gives their 
length as from “ 0 30 to 0 04 mm ’ ( sic 0 036 ? ) The testes 
appear to number from 35 to 45 



Fig 319 — Choanotsma magmcirrosa A, rostellnr hooks, X 666, B, mature 
segment, X 53 (After Meggitt, m 1 Parasitology ’) 

(5) Choanotsma magmciriosa Meggitt, 1926 (Pig 319) 

Prom Acndotheres tnshs , Rangoon Meggitt 
The worm attains a length of 1 5 cm and a breadth of 600 p. 
The genital pores are situated in the anterior third of the 
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margin of the proglottis The scolex has a diameter of from 
250 to 300 [j, and the rostellum of from 80 to 90 fx The latter 
organ extends beyond the anterior, hut not beyond the posterior 
margin of the suckers , it is armed with a smgle circle of from 
22 to 24 hooks, each havmg a length of 18 to 19 p, 

Male Genitalia There are 27 testes situated posteriorly to 
the ovary, larger and more closely aggregated than in 
G barbara The cirrus sac attains a maximum length of from 
250 to 350 [x and extends obliquely to the middle of the 
anterior margin of the segment 

Female Genitalia The ovary is situated slightly on the pore 
side and is bilobed, there being a long isthmus joining the 
two wmgs , each part is subdivided laterally, the aporal half 
bemg larger than the poral Gravid proglottides unknown 

(6) Choanotama sp Southwell, 1922. 

From Totanus hypoleucos , Barkuda Island, Chilka Lake, 
Orissa Southwell 

A number of specimens, all without heads, apparently 
belongmg to the above genus, have been recorded, but their 
specific identity is quite uncertam 

Genus IY AN0M0TJ3NIA Cohn, 1900 
Synonym — Diplachetas Linstow, 1906 

Rostellum armed with a double crown of hooks, with long 
dorsal and short ventral root and long blade Genital pores 
irregularly alternate Genital canals pass between longitudinal 
excretory vessels Testes numerous, posterior, or also lateral 
to the female glands Uterus sac-like Adults m birds and 
mammals 

Type-species — Anomotcema microrhyncha (Krabbe, 1869) 

(1) Anomotsema volvulus (Linstow, 1906) Fuhnnann, 1908 
(Fig 320) 

Synonym — Diplochetos volvulus Linstow, 1906 

From the yellow-wattled lapwing ( Lobipluvia malabanca ) 
Weligatta, Ceylon ? Willey 

The worm attams a length of about 8 5 mm and a 
maximum breadth of about 700 p All the segments are 
broader than long The gemtal pores are irregularly alternate 
and are situated near the anterior extremity of the lateral 
margin of the segment The scolex measures 260 fx in length 
by 350 p m breadth The rostellum is armed with 24 hooks, 
each havmg a length of 47 [x and arranged in a double row 
The muscular system is well developed, the longitudinal fibres 
bemg m three layers of bundles, the largest one bemg internal 

m2 
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The testes are numerous and are situated behind and laterally 
to the ovary The cirrus sac extends one-fifth the distance 
across the segment and contains coils of the vas deferens 
Median to the sac the vas deferens is also coiled The ovary 
is bilobed, each half consistmg of a number of follicles The 


Fig 320 — Anomot&ma volvulus Eoatollar Look, magnification 
•unknown (After Linstow ) 

vagma is situated ventrally to the cirrus sac, and the genital 
duets pass between the longitudinal excretory vessels and 
dorsally to the nerve Near the middle of the segment the 
vagma dilates into a large receptaculum semmis The uterus 
is a large irregularly-shaped sac Linstow stated that the egg 
measures 16 by 13 [x 



Fig 321 — Anomotxma acollis Mature segment, X 90 
(Original ) 


(2) Anomotsenia acollis Fuhrmanu, 1907 (Eig 321 ) 

From Cucuhis vanus , Zoological Gardens, Calcutta 
Southwell 

The worm attains a length of 4 cm and a maximum breadth 
of 1 mm The posterior segments measure at least 1 4 mm. 
m length and have a breadth of 900 /x The genital pores 
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are irregularly alternate and are situated in the anterior fifth 
of the lateral margin of the segment The head is cubical, 
attaining a breadth of 300 p The rostellum bears about 40 
hooks arranged in a double row , the hooks in one row measure 
50 jj. and in the other 46 /x 

The testes are numerous and are situated behmd the ovary , 
they occupy two-thirds the length of the segment between the 
excretory vessels The cirrus sac is small, almost spherical, 
and has a diameter of 65 p , it does not extend to the water 
vessel The vas deferens is notably conspicuous as a densely 
coiled, darkly staining mass immediately median and shghtly 
anterior to the cirrus sac , the coils he on each side of the 
water vessel 

The ovary is situated antenorfy, just behind and median to 
the vas deferens It is bilobed and glandular m appearance , 
posterior to it is a conspicuous vitelline gland The vagma is 
situated posteriorly to the cirrus sac Internal to the excretory 
vessel it at once dilates into an enormous receptaculum seminis 
havmg a length of 84 /x and a breadth of 63 /x The eggs fill 
the entire segment and extend laterally to the excretory 
vessels , no trace of a uterme wall could be found 

(3) Anomctsema ? constricta (Mobil, 1858) Colin, 1903 

From a crow Punjab Civil Veterinary Department 
Southwell 

One specimen, without a head, almost certainly belonging to 
the genus Anomotcema , has been obtained from this host It 
is impossible, m the absence of a head, to state definitely to 
which species it belongs, but in its anatomical details it agrees 
with A constricta (Molrn, 1858) 

Genus V AMCEB0TIENIA Cohn, 1890 

Rostellum armed with a single crown of hooks Segments 
less than 30, broader than long Genital pores regularly 
alternate Testes rather numerous (12 or more), posterior 
Uterus sac-like Adults m birds 

Type-species — Amosbotosma sphenoides (Raiihet, 1892) 

Amoahotsema sphenoides Railliet, 1892. (Fig 322 ) 

Si iu>m ms — / cenia cuneuta Limtow, 1872 
f (sma phenoides iiailliet, 1892 
Diet an I'tcnua nnieafa linilliet 1893 
Diet unotcema sphenoides 11 ullirt, 1896 
Amcebotccniu. Luneuta Lolin, 1900 

From (1) The domestic fowl , Berhampur, Bengal South- 
well Burma Meggitt (2) Gallus ferrugmeus , Victoria 
Memorial Park, Rangoon Meggitt 
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The young worm is characteristically wedge-shaped, hut 
this shape is lost as it becomes gravid They have a maximum 
length of about 2 mm and the number of segments vanes 
from 13 to 24 In a surface view the segment is much 
broader than long The parenchyma is continuous throughout 
the strobila In gravid segments the result is that npe eggs 
from one segment may intrude into the adjacent segment, 
that is, in the postenor part of the strobila the segments are 
hardly separated from each other internally The head is 
almost square and has a length of about 200 /x , it is provided 



Fig 322 — Amcebot&ma sphenoules A, entire worm , 33, rostellar hook, 
magnification unknown (After Monnig ) C, mature segment, 
X 68 (After Meggitt ) 


with four suckers and a veil-developed protrusible rostellum 
The latter has a length of about 150 jx and a breadth of 40 [x 
It bears from 12 to 14 books, each measuring about 25 [x in 
length and having a shape characteristic of the species The 
dorsal root is short and of the same length as the ventral root, 
with a comparatively long sinuous blade The genital pores 
are regularly alternate and are situated close to the anterior 
comer of the segment 

Musculature As the worm is small, this system is naturally 
delicate Beneath the cuticle is a single layer of longitudinal 
cuticular muscle fibres Under the subcuticula there is a 
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well developed system of longitudinal muscles consisting of a 
number of distinct bundles Circular muscles are apparently 
absent 

Male Genitalia The rudiments of the male genital organs 
appear in the second segment There are 12 testes, each 
having a diameter of 45 p, and the}* - lie m a single row on the 
dorsal surface at the posterior end of the proglottis The vas 
deferens arises near the centre of the proglottis and runs to the 
anterior border, where it bends at right angles and becomes 
much coiled before it enters the cirrus sac A vesicula semmalis 
is absent The cirrus sac is cylindrical and bends upon 
itself 

Female Genitalia Female genital organs develop m about 
the fourth segment and persist to about the 14th The 
ovary is placed a little on one side of the median lme in 
the middle of the segment At first it is butterfly-shaped 
The vitelline gland lies behind and between the two wmgs 
of the ovary The shell gland is situated posteriorly to the 
vitelline gland The vagma runs behind the cirrus sac, 
its openmg bemg surrounded by a sphincter muscle It 
bends sharply forwards, then runs horizontally beyond the 
extremity of the cirrus sac, where it opens into a pear-shaped 
receptaculum semmis The uterus is at first a simple 
transverse sac appearing m the 12th segment When fully 
developed it overlaps the excretory vessels and develops a 
number of finger-like outgrowths which later fuse The egg 
measures about 30 /x 

Grassi and Rovelh state that m Lombardy the larval form 
of this worm occurs in the earthworm A llolobophora fcetida 
Meggitt (1926) records the larval form m Burma from 
Allalobophora fcetida, Pheretima peguana, and Pheretima sp 


Geuus YI PARVIROSTRTJM Fuhrniann, 1907 
Sjnonjm — Taufikia Woodland, 1928 

Fuhrmann described this genus as follows — 

Strobila small, division into segments not well marked. 
Scolex large, rostellum small, armed with a double crowm of 
hooks Genital pores irregularly alternate Reproductive 
glands very small Testes m lateral poitions of segment. 
Ovary and yolk gland towards pore side of segment Uterus 
sac-like Adults in buds 

Type-species — Parviroslrum reticuiatum Fuhrmann, 1908 
Up to the present only one species, viz , the type-species, 
of this genus has been described , a second species has now 
been obtained from an Indian vulture, species not known 
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As the worm from India clearly falls within the genus, hut 
exhibits new characters, it is necessary to re-define the genus 
Parvirostnim as follows — 

Medium to large worms , division into segments not well 
marked Scolex large , rostellum small, armed with a double 
crown of hooks Genital pores irregularly alternate , repro- 
ductive glands very small , testes principally in two lateral 
groups, one group on each side, but a few testes may occur 
both anteriorly and posteriorly to the female genital organs. 
Ovary and vitelline gland slightly on the pore side of the seg- 
ment IJterus a narrow transverse tube expanding laterally in 
a number of small digitiform processes Adults in birds 
Type-species — Parvirostrum reticulum Fuhrmann, 1908 
The arrangement of the gemtal organs in this genus resembles 
closely that of the genus Aponna Fuhrmann, 1902 In the 
latter genus, however, the head is unarmed and the gemtal 
pores are apparently absent 


Paivirostrum magniBomum, sp n (Figs 323 & 324.) 

From a vulture Civil Veterinary Department, Lahore 
Two specimens were obtained, neither of which possessed a 
head The total length of each worm is about 25 cm and the 
maximum breadth about 7 mm They have a thickness of 
about 2 mm Segmentation is indistinct even under low 
magnification The cuticle of the worm is rugose and has a 
thickness of 6 p All the segments are broader than long , 
the most posterior ones have a length of 1 7 mm and a breadth 
of 4 mm The genital pores are irregularly alternate and are 
situated at the junction of the anterior and middle thirds of 
the lateral margins of the segment 

Musculature The longitudinal muscles consist of numerous 
bundles arranged in a single layer, the largest ones being 
internal A layer of circular fibres lies immediately internal 
to the longitudinal bundles 

Excretory System The excretory system consists of a 
ventral vessel only on each side, and the genital ducts pass 
dorsally to it The vessels communicate with each other by 
a prominent transverse duct in the posterior part of each 
segment , they vary m width within wide limits and are 
often dilated into large globular vesicles 

A single longitudinal nerve runs throughout the length of 
the worm laterally to the ventral excretory vessel 

Male Genitalia The testes vary m number from about 70 
to 110 m each segment , they are in two gioups, one on each 
side of the segment, the greater number being situated 
aporally In some segments a number of testes also occur 
anteriorly or posteriorly to the ovary, or both The cirrus sac 
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is very small and flask-shaped, extending only one-third the 
distance from the lateral margin to the excretory vessels 
It has a length of 168 / l and a breadth of 105 p , the cirrus 
is unarmed The vas deferens dilates into a semmal vesicle 
immediately median to the cirrus sac, the dilated portion 
bemg surrounded by glandular cells Between the semmal 
vesicle and the excretory vessels the vas deferens is much 
coiled , median to the excretory vessels it pursues an almost 
straight course and gradually disappears 

Female Genitalia The ovary is bilobed and situated in the 
poral half of the segment in the median transverse axis , 
posteriorly to it is a prominent vitelline gland The vagma 
runs posteriorly to the cirrus sac, its terminal portion bemg 
dilated It follows a slightly curved course to the mid-ovarian 
region, where it dilates into a promment receptaculum se minis 
The uterus arises as a Y-shaped outgrowth immediately 
dorsal to the ovary, gradually extending as a transverse tube, 
the lateral extremities of which eventually become digitate 

Genus VII GRYPORHYNCHUS Nordwann, 1832 
Synonym — Acnnthociri us Fuhrmann, 1907 
Rostellum armed with a double row of hooks Genital 
pores unilateral Gemtal canals pass between longitudinal 
excretory vessels Root of cirrus with one or Wo pairs of 
powerful spmes lying in special pockets Testes few (6 to 8), 
posterior Uterus sac -like Adults in birds 

Type-species — Gryporhynchus pusillus Nordmann, 1832 

Giyporkynclius pusillus Nordmann, 1832 
Synonyms — Ttenia mar i opeos Wedl, 1855 

Ihlepsis maci opeos (Wedt, 1855) Clerc, ] 906 
Acnnthociri us maci opeos ( Wedl, 1855) Fulirraann, 
1907 

From a pond-heron (Ardeola grayi) , Zoological Gardens, 
Calcutta Southwell 

The worms are very small and attam a maximum length of 
about 5 mm and a breadth of 300 p They consist of about 
30 segments which are square The gemtal pores are unilateral 
and situated m the anterior quarter of the lateral margin of 
the segment The scolex has a breadth of 160 p and is armed 
with about 20 hooks, arranged m a double row , the large 
hooks measure 40/im length and the small ones 23 p 

There are from six to eight testes m each segment The 
cirrus sac extends two-thirds the distance across the segment , 
the cirrus has a length of 130 p and a breadth of 18 p , it is 
covered with extremely minute spmules, and at its base it 
bears powerful spmes The uteius is sae-like and appears to 
consist of two circular cavities, one on each side, which, 
communicate with each other 
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Genus VIII PENTORCHIS Meggitt, 1927 

Rostellum unarmed (?) Genital pores unilateral Testes 
few, along posterior margin of segment, some external to 
excretory vessels External vesicula seminalis absent Recep- 
taculum semims large Uterus sac-like Adults in mammals 

Type-species — Pentorchis arkteios (corr arctius) Meggitt, 
1927 

Pentorchis aictms Meggitr, 1927 (Pig 325) 

From Ursns malayanus , Victoria Memorial Park, Rangoon 
Meggitt 

The worm attains a length of 14 cm and a breadth of 1 mm , 
it is made up of numerous segments all of which are broader 
than long The gemtal pores are unilateral and are situated 
shghtly behind the middle of the lateral margin of the segment , 
there is a small gemtal atrium, the mouth of which is surrounded 
by a definite sphincter muscle The scolex has a diameter 
of 380 /x and the rostellum one of 70 y The latter extends 
posteriorly just beyond the middle of the suckers Meggitt 



Fig 325 — Pentorchis aictius Mature segment, X 70 
(After Meggitt, m ‘ Parasitology ’) 

was unable to discover any hooks, but points out that these 
might have been lost Details of the musculature are not 
known 

Male Genitalia There are five testes, situated along the 
posterior margin of the segment , three of these bemg usually 
aporal and two poral The cirrus sac measures from 250 
to 350 y by 30 to 40 y, and extends m the median direction 
to the centre of the segment 

Female Genitalia The ovary is sac-shaped and situated in 
the middle of the segment The vagma opens posteriorly to the 
cirrus sac , it is much coiled and, just median to the excretory 
vessel, it dilates into a large receptaculum semims, which 
extends almost to the ovary Both the coils of the vagma and 
the receptaculum semims may extend anteriorly to the cirrus 
sac The uterus is a shghtly lobulated, persistent sac, 
divided up by a few very small mcomplete septa, and when 
fully gravid it extends to the margm of the segment 

Meggitt remarks that this species falls either in the Dilepidinae 
or Hymenolepidmse, thus — “ From the latter it differs in the 
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absence of an external vesicula seminalis and m the course of 
the genital ducts, but agrees with it in the unilateral genital 
pores, the small number of testes and the short broad pro- 
glottides , it differs from the former m the last two characters, 
but agrees in all else The present form is thus intermediate 
between the two, but has greater affinities with the former , 
the diagnosis of that subfamily must therefore be altered 
to ‘ Testes numerous or few (5) ’ , the present form falls 

into line w ith Dendrcnilerma, Clelandia and Cydorchida From 
the first it is separated by the absence of a uterine reticulum, 
from the second by the arrangement of the testes and the 
absence of powerful cirrus spines, from the third by the absence 
of a genital papilla and vesicula seminalis and the position 
of the testes, and from all three by the small number of testes 
and the ( ? ) unarmed rostellum ” 

Genus IX DELTOCERAS Meggitt, 1927 
Rostellum armed with triangular hooks , genital pores 
unilateral Testes numerous posterior and lateral to the 
female glands Uterus persistent 

Type-species — Ddtoleras ornithexos (corr Delloceras orm- 
thium ) Meggitt, 1927 





Big 32G — Delioca as ormthxtnn A, rostellar hooks, X 530, B, mature 
segment, X 47 (After Meggitt, in ‘ Parasitology ’) 

Deltoceras ormthium Meggitt, 1927 (Fig. 326.) 

From Vrocissa occvpitahs , Victoria Memorial Park, Rangoon 
Meggitt 

The worm attains a length of 4 cm and a maximum breadth 
of about 1 1 mm The genital pores are unilateral and are 
situated at the anterior third of the lateral margin of the 
segment , the genital atnum is either small or absent The 
rostellum is armed with 40 hooks in two rows Each hook 
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measures from 27 to 31 ft m length and the hooks m both 
rows are alike 

Male Genitalia There aie 20 testes situated posteriorly and 
laterally to the ovary The cirrus sac measures from 140 to 
200 ft by 40 ft, and extends median to the excretory vessels 
Female Genitalia The ovary is sac-shaped, slightly Iobed and 
ventrall 3 r placed Fully gravid segments have not been 
described , the npe segments contain a lobed sac (the uterus) 
full of eggs, which occupies the position formerly occupied by 
the ovary and extends to the anterior margin of the segment 
There is no indication of even the beginning of a paruterine 
organ, but if one appears later on it must develop posteriorly 


Genus X CYCLORCHIDA Fuluniann, 1907 

Rostellum armed with a double crown of hooks, each hook 
having a large dorsal root and a small blade Genital pores 
unilateral Genital canals pass between the longitudinal 
vessels Cirrus sac communicating with genital atrium by a 
narrow canal opening upon a large papilla Testes very 
numerous, entirely surrounding the female glands Uterus 
ventral, growing laterally between the excretory vessels into 
the cortical parenchyma Adults in birds and mammals 
Type-species — Cyclorchida omalancnstrota (Wedl, 1850) 

Cyclorchida omalancnstrota (Wedl, 1856) Fuhrinann, 1907- 
(Figs 327 & 328 ) 

Synonym — Tama omalann ish ota Wedl, 1856 

From a spoon-bill ( Platalea sp ) , Zoological Gardens, 
Calcutta Southwell 

The worm attams a length of 25 cm and a breadth of 4 mm 
The segments are all broader than long, and their lateral 
margins are shghtly salient The genital pores are unilateral, 
each one bemg situated on a papilla m the anterior half of the 
lateral margm of the segment , the pore opens into a rather 
long narrow gemtal atrium The head is large and rounded, 
having a breadth of about 400 ft, with powerful suckers which 
have a diameter of about 180 ft The short stout rostellum is 
armed with 20 peculiarly shaped hooks arranged m a double 
row The hooks in the anterior row have a length of 170 ft, 
and those m the posterior are about 60 ft 

The longitudinal muscles consist of two layers of bundles, 
the inner one being much larger than the outer Internal 
to the longitudinal muscles there is a well developed circular 
layer of fibres 

The excretory system consists of two vessels on each side, a 
large ventral vessel and a small dorsal one, lateral to which is 
a minute longitudinal nerve 
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The testes are very numerous (about 90), and entirely 
surround the female genitalia The vas deferens is very coiled 
and, together with the vagina, passes between the longitudinal 
excretory vessels The cirrus sac is very long, viz , about 200ft, 

Fig 327 



Fig 328 



rm 

Cyclorchxda omalancnstrota 

Fig 327 — Head, X 53, and rostellar hooks, X 200 (Original ) 

Fig 328 — A, transverse section of mature segment , B, transverse section 
of poral half of segment, showing arrangement of genital ducts , 
C gravid segment Magnification unknown (After Fnhrmann. 

and extends median to the longitudinal excretory vessels , 
it is almost a third the breadth of the segment 

The ovary is large, broad, short antero-postenorly, and 
bilobed , it has a breadth of about 570 ft and occupies the 
middle half of the segment , each lobe consists of a number of 
short tubes extending dorsally and ventrally The vagina 
runs posteriorly to the cirrus sao and the walls of its terminal 


dii’tlidilm: 


175 


part are glandular It dilates into a long fusiform receptaculum 
seminis The vitelline gland is large, remform, and situated 
posteriorly to the ovary , a small yolk reservoir lies in its 
concavity, w hi 1st antero-dorsally to it is the small shell gland 
The uterus is at first a narrow transverse tube v hich eventually 
widens and extends between, and lateral to, the excretory 
vessels when full} 7 gravid it entirely fills the segment, and its 
cavity is divided up into compartments by ingrowths from 
its wall The oncosphere measures 24 y. 


Subfamily II DIPYLIDIlNiE Stiles, 1896 

Rostellum armed (except m Eugonodaium) Suckers un- 
armed A single or double set of reproductive organs m each 
segment Uterus sac-like, reticulated, simple or lobed, 
breaking down into numerous egg-capsules, each containing 
one or seveial eggs Par uterine organs absent Adults in 
birds, mammals, and fishes 

Type-genus — Dipylidium Leuckart, 1863 


Key to Geneia 

1 Genitalia single 
Genitalia double 

2 Rostellum aimed with a ample low of 

hooks 

Rostellum armed v ith a double row of 
hooks 

3 Genital pores umlateinl 
Genital pores irregularly alternate 

4 Genital pores unilateral 
Genital poies megulnrlv alternate 


2 

DirtLtDiUM, p 175 

3 

4 

Mai ika, p 183 
Piiociioa\ot^;ma,p 181 
SoUTHV ELI IA, p 180 
MoNorvLiDiuM, p 178 


Genus I DIPTLIDIUM LeucKait, 1863 
Sjnonym — Crypt ocy tits Yillot, 1882 

Rostellum armed with several circlets of hooks which are 
usually rose-thorn-shaped and provided with a diseoidal base 
A double set of reproductive organs in each segment Testes 
numerous, scattered throughout the entire medullary paren- 
chyma Uterus at first reticulate, later breaking up into 
egg-capsules, each containing one or more eggs Adults in 
birds and mammals, larval stages m insects and reptiles 
Type-species — Dipyhdium camnum (Linnaeus, 1758) 

Key to Species 

1. Egg-capsules each contain ninny eggs 2 

Egg-capsules each contain one egg D gervam , p 177 

2 Rostellum armed with from two to fave 

rows of hooks, eggs 50 ft JD camnum, p 176 

Rostellum armed with six or seven rows 

of hooks , eggs 25 y D sexcoi onatum, p 178 



17G 


DILTPIT1TD t 


(1) Dipyhdium camnum (Linnams, 175S) (Fig 329 ) 

Sjnonvmj oxtensne, including — 

Dipyhdium oe) lr>/i lint?, 1900 
Dipyhdium ualket i Sondhi, 1925 

From (1) Cats , Punjab Civil Veterinary College, Lahore 
South-null (2) Dogs , Indian Museum and Ctylon South-well 
(3) Dogs , Lahore and Punjab Gaiger (4) Dogs , Lahore 
and Punjab Sondhi (5) Dogs , Rangoon Meggitt (G) Fchs 
vucrrtna, Zoological Gardens, Calcutta Southwell (7) Hyccna 
striata , Zoological Gardens, Calcutta Southwell (8) The 
Himalayan palm-civet ( Paradoxurus grayi) , Zoological 
Gardens, Calcutta South-well 



TifT 320 — Dipyhdium carunum A, lioad, X 75, B, rostellnr book, X 770, 
C, mature segment, X 23 , D, grand segment, X 11 (Original ) 


The vorm lives normally m the intestine of dogs and cats 
It occurs infrequently in man The larval stage is a 
c3*sticercoid and is found m the dog-Iousc ( Tnchodccics cams), 
the dog-ilea ( Ctcnoccphalus cams), the cat-ilea ( Ctcnoccphalns 
fchs), and in the flea of man ( Pvlcx imtans) 

The adult "worms vary m size up to a maximum length of 
about 40 cm and a maximum breadth of 3 mm Mature 
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segments are longer than broad (7 mm by 2 to 3 mm ) and 
each segment has two genital pores, one on each lateral margin. 

The head is very small and has a club-shaped rostellum 
armed with from two to five rings of very small rose -thorn- 
shaped hooks Those in the anterior ring are the largest (11 to 
15/a), whilst those m the posterior ring are smaller (6 /a) 

Each segment contains a double set of genital organs, one 
on each side Another peculiar feature of the anatomy of this 
worm is the fact that the testes he in a reticulum, one testis 
in each reticular space AlS the testes disappear after function- 
ing, each space, previously occupied by a testis, comes to 
contam a capsule in which there are from 5 to 20 eggs — that 
is to say, the uterus is reticular and the eggs are in capsules 
The egg measures about 50 p in diameter and is remarkably 
similar to the egg of Hymenolepis nana and Hymenolepis 
dimimda The oncosphere measures from 25 to 36 p m 
diameter In this respect it differs from the egg of H nana, 
in which the oncosphere only measures about 18 p The 
oncosphere of H dimmuta, is about the same size as that cf 
Dipylidium c aninum, but in H dimm-uta the egg-shell is thick, 
whilst m D canmum it is thin 

The eggs, when swallowed by, say, the larvse of the dog 
louse, or flea, etc , develop into cysticercoids, which during the 
metamorphosis of these larva eventually come to lie in the 
body-cavity of the adult flea or louse They are transferred 
to the dog’s mouth and swallowed as a result of its biting 
or licking these external parasites In the dog’s alimentary 
canal the cysticercoid develops into the adult worm 

It is doubtful whether the following species can be 
differentiated from D canmum, viz — D ivalken Sondhi, 

1925 , D crassum Millzner, 1926 , D compaclum Millzner, 

1926 , D gracile Millzner, 1926 , D longulum Millzner, 1926 , 
D diffnsum Millzner, 1926 , D ce.rle.yi Ratz, 1900 , D quinque- 
coronalum Eopez-Neyra and Medina, 1921 


(2) Dipylidium gervaisi Setti, 1895 

From (1) Felts vivemna , Zoological Gardens, Calcutta 
Southwell. (2) The Malayan palm-civet ( Paradoxurus herma- 
phroditicus ) , Zoological Gardens, Calcutta Southwell 

The worm measures from 1 to 4 cm in length and has a 
maximum breadth of 1 mm The scolex is not sharply 
divided from the neck , from the rostellum to the posterior 
margin of the suckers it measures 150 p and its maximum 
breadth is 250 p , the rostellum is small and bears from 
eight to twelve rows of hooks The excretory vessels are 
large The egg-capsules contam each a single egg. 

YOL II N 
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(3) DipylicLium sexcoronatum Batz, 1900 
From dogs , Punjab Sondhi 

The worm measures up to 30 cm m length and has a maximum 
breadth of 2 mm The scolex has a diameter of from 340 to 
380 fi and a breadth of from 240 to 380 /lx The rostellum has 
a length of 65 /x and a breadth of 115 ft , it is armed with six, 
occasionally seven, rows of hooks The egg-capsules some- 
times extend laterally to the excretory vessels, each capsule 
containing from 2 to 15 eggs The egg has a diameter of 25 /x 

Dipyhdium sp Gaiger (1915) records a worm from a dog, 
Lahore, which he doubtfully refers to the above genus 


Genus II MONOPYLIDIUM Puhrmnnn, 1899 

Rostellum with a double crown of hooks Genital ducts 
pass between, or dorsally to, the longitudinal excretory vessels 
A single set of reproductive organs in each segment Testes 
numerous, posterior Uterus much branched, breaking down 
into egg-capsules which usually contain each a single egg 
Adults m birds 

Type-species — Monopyhdnim muscnlosum{ Fuhrmann, 1896) 

The following table shows the close relationship between the 
genera detailed below' It will bo noted that the genus 
Choanotamia Railliet, 1896, has a persistent uterus, w'hilst m 
the remaining three gener\ the uterus breaks up into egg- 
capsules The former gen 's is accordingly placed m the 
subfamily Diiepiduue Fuhrmann, 1907, whilst the latter three 
genera are included m the Dipylidnnce Stiles, 1896 Attention 
has been called elsewhere to the fact that the three genera 
AmoebotcEnia Cohn, 1899 , Anomotcenia Cohn, 1900 , and 
Choanoloenia Railliet, 1896, are very closely related (see 
page 159) — 


l 

Choanotxnia 
Railliet, 189G 

Jlfonojiyluhtim 

tulrrmann, 

1899 

Prochoanoticnui 
MC<,gitt, 1924 = 
O/ionuo/'cnta 
Luho, 1910 

1 

Southxccllia 
Moghe, 1925 

Rows of 
hooks on 
rostellum 

Single 

Double 

Smglo 

1 

Double 

Genital 

pores 

Irregularly 

alternate 

. 

Irregularly 

alternate 

Irregularly 

alternate 

Unilateral 

Uterus . 

Persistent 

Resolves into 
capsu,les, one 
egg m each 

Resolves into 
capsules, one 
egg m each 

Resolves into 
capsules, 5 
to 9 eggs in 
each 
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Monopylidium chandleri Moghe, 1925 (Fig 330 ) 

From Sarcogrammus indicus , Nagpur, Central Provinces 
Moghe 

The worm attains a length of 7 cm and a maximum breadth 
of 3 3 mm , it is composed of about 135 segments, all of which 
are broader than long The genital pores are irregularly 
alternate and are situated a little anterior to the middle of the 
lateral margin of the segment The neck measures from 2 to 
2 5 mm in length The scolex, which is not distinctly set 
off from the neck, has a diameter of 920 p The rostellum is 
large, muscular, and comcal, terminating in a rounded knob , 
it measures about 517 p in length and has a maximum breadth 
of about 320 p It is armed with 20 hooks, which alternate 
with each other, but whether they are m a smgle row or a 
double row is largely a matter of opinion All the nooks are 
of the same size and shape and measure about 117 p m length 


o rs vd 



Figr 330 — Monopylidium chandleri Rostellax hook, X 160, mature 
segment, X 45 (After Moghe, in ‘ Parasitology ’) 


Male Genitalia There are from 20 to 24 testes situated 
posterior to the ovary, except a few on the poral side winch are 
lateral to it The vas deferens is a loosely coiled tube situated 
anteriorly The cirrus sac measures about 176 p in length 
Female Genitalia, The ovary is situated centrally and is 
bilobed The vitelline gland is small and placed immediately 
hehmd the middle of the ovary The shell gland is a small 
organ between the vitelline gland and the ovary The vagma 
is a straight tube situated posteriorly to the vas deferens , 
near the poral ovarian lobe it dilates into an oval receptaculum 
seminis which measures about 117 by 75 p The uterus splits 
up into egg-capsules each segment containing fiom 140 to 165 
Each capsule contains a smgle spherical egg having a diameter 
of 82 p The oncosphere measures 48 p 

Moghe (1925) proposed the new subgenus Macracanthus 
to accommodate three species of Monopylidium, viz , M 
stercorarmm Baylis, 1919 , M macracanthum Fuhrmann, 1908 , 

» 2 
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and M chandlen Moghe, 1925, m all of which the head bears 
a small number of very large hooks, whilst m the remaining 
species of the genus the hooks are more numerous and smaller 
The erection of this subgenus, depending, as it does, merely on 
the size of hooks, appears wholly unjustifiable 


Genus III SOUTHWELLIA Moghe, 1925 
Synonym — Manopylidium Southwell, 1921 

Hooks very numerous (120) and of large size (about 90 /x), 
arranged in two rows , rostellum small and bluntly pointed 
Gemtal pores unilateral, situated in the extreme anterior 
comer of the segment Cirrus sac large and muscular , 
gemtal atrium present , testes of small size situated lateral 
to and m front of the ovary , uterus breaks down into egg- 
capsules each containing from five to rune eggs 

Type-species — Southwelha galhnarum (Southwell, 1921) 
Moghe (1925) erected this genus to accommodate Monopy- 
lidium galhnarum Southwell, 1921, a species which differed 
from all other species of Monopyhdium in the following com- 
bination of characters — 

Hooks very numerous (120), of largo size (90 p ) , small 
sized testes (35 p in diameter), some of which are situated in 
front of the ovary , unilateral genital pores, situated at the 
extreme anterior comers of the segments , and m the fact that 
there are from five to rune eggs in each capsule 


Ant 



Fig- 331 — Southxcellia galhnarum Horizontal section of mature 
segments, X 33 (After Southwell ) 


Southwellia gallmarum (Southwell, 1921) (Fig 331 ) 

Sinomm — Monapylidmm qalhnarnm Southwell, 1921 

From the domestic fowl , Berhampur, Bengal Southwell 
The worm attains a length of 2 lom and a breadth of 2 5mm. 
All the segments are broader than long, and even the posterior 
ones are very short The segments number about 130 The 
genital pores are unilateral and situated at the extreme 
anterior corner of the segment The head is prominent and 
measures about 300 /x m length by 500 /x m breadth The 
rostellum is retracted and appears as a small bluntly pointed 
projection, armed with about 120 hooks, each measuring 
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about 90 \l and arranged in two rows The suckers are large, 
conspicuous, and unarmed There is no neck 

The outer longitudinal muscular layer consists of a large 
number of separate dorsal and ventral strands The lateral 
water vessels are large and clearly seen, both in the entire 
worm and in sections 

There are about 30 globular testes, each measuring about 
Co /x, and they are situated for the most part on each side of the 
ovary, although' a few lie m fiont of it The cirrus sac is 
large and muscular, and the genital atrium runs anteriorly 

The ovary is situated in the middle of the segment, slightly 
posterior and median to the receptaculum semuns , it 
measures about 60 /x in length and 225 /x m breadth A 
receptaculum semrnis lies on the pore side of the ovary and 
measures about 45 /lx by 15 /lx There are from five to rune 
eggs m each capsule The outer egg-envelope measures 
about 35 /lx and the oncospheres about 25 /x 

Genus IV PR0CH0AN0T.ENIA Meggitt, 1924. 

Synonjm — Choanotccma Luhe, 1910 

Rostellum armed with a single crown of hooks Gemtal 
pores irregularly alternate Gemtal ducts pass between the 
longitudinal excretory vessels Vesicula seminahs absent, 
replaced by coils of vas deferens Testes numerous, posterior 
to female glands Uterus branched, breaking down into 
egg-capsules, each of which usually contains a single egg 
Adults in birds 

Type-species — Prochoanotcenia marchah (Mola, 1907) 

Prochoanotsema miciosoma (Southwell, 1922) (Figs 332 & 333 ) 

From (1) The eastern baya (Ploceus atngula), and (2) the 
crested bunting ( Melophus melanicterus) , Zoological Gardens, 
Calcutta Southwell 

The worm measures from 4 to 8 mm m length and has a 
maximum breadth of about 630 p, It consists of from 25 to 
about 50 segments All the segments are broader than long 
The gemtal pores, which qre large and promment, are irregularly 
alternate and are situated at the extreme anterior angle of the 
segment The head is square and measures 220 /a , the suckers 
have a diameter of 140 /x The rostellum measures about 
180 jj, m length and 50 /lx in breadth , its anterior extremity 
is expanded and has a length of about 40 /x and a breadth of 
90 /x It is armed with a smgle row of from 16 to 20 hooks 
each of which measures about 35 /x There is no neck 

As the material was not sufficiently well preserved, details of 
the muscular, excretory, and nervous systems are not known. 
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There are from 16 to 20 testes situated posteriorly to the 
ovary When fully mature they have a diameter of about 
36 fx The cirrus sac is short and narrow, extending to the 
water vessel to which it is dorsal , it lies anterior to the vagma 
The cirrus is remarkable in having its extreme tip armed with 
short spines set at right angles to its length Immediately 
median to the tip, it is armed with a number of hooks of a 
different shape which measure 30 fx in length, and which lie 
parallel to its length The vas deferens dilates close to the 
median extremity of the cirrus sac into a small seminal vesicle, 


Fig 332 




Fig 332 — Mature segment, X 153 (After Southwell ) 

Fig 333 — Showing spinous cirrus, X 750 (After Southwell ) 


and then contmues m the median direction as a very fine 
tube 

The ovaiy lies quite anteriorly and is divided into two sets 
of acini, one on each side, widely separated from each other. 
The vagma is a wide muscular tube running behind the 
cirrus sac and dorsally to the excretory vessel Near the centre 
of the segment it dilates into a globular receptaeulum sernmis 
having a diameter of about 36 fx The vitelline gland is a 
compact, deeply staining organ lying posteriorly to a line 
joining the two wines of the ovary , it has a breadth of 
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about 1 10 [x The shell gland lies immediately anterior to the 
vitelline gland , it is somewhat globular and has a diameter 
of about 30 /i The uterus appears suddenly as a transverse 
sac just m front of the ovary In the next segment the 
ovary and testes have entirely and as suddenly disappeared, 
the whole segment being occupied by egg-capsules, each 
containing a single egg 


Genus V MALIKA Woodland, 1929 

Rostellum armed All proglottides (save occasionally the 
terminal ones) considerably broader than long Genital pores 
unilateral Genital ducts pass between the excretory canals 
A smgle set of genitalia in each segment Ovary poral 
Uterus sacciform, lesolving mto capsules, each contai ning 
several eggs Adults in birds 

Malika oedicnemus Woodland, 1929 (Pig 334 ) 

From the stone-curlew ( OEdicnemus scolopax ) , near Alla- 
habad, United Provinces Woodland 

The worm attams a length of 6 cm and a maximum breadth 
of 1 6 mm All the segments are broader than long except 



dev 





Fig 334 — j UaliAa oedicnemvs A 1 cad, X 37 , B, rostollar took, X 107 , 
C, matuie segment X 2G , D, transverse section of mature 
segment, X 19 , E, grn id segments, showing egg capsules, x 26 
(After Woodland, w ‘ Pai asitologj ’) 


a few of the terminal ones The gemtal pores are unilateral, 
on the left side, and situated a little m front of the middle of 
the lateral margin of the segment The scolex measures 400 /m 
m length and 500 /x m breadth The rostellum is well developed 
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and when retracted measures 250 /x in length , it bears a smgle 
crown of about 30 hooks, each measuring about 73 /x There 
is no neck 

Muscular System The longitudinal muscles consist of two 
layers, viz , an inner of large bundles and an outer of small 
ones Between them is a thm layer of transverse fibres 
and a second one of transverse fibres occurs immediately 
internal to the inner bundles A single layer of minute 
longitudinal fibres lies just beneath the cuticle 

The ventral excretory vessel is much larger than the dorsal , 
the longitudinal nerve is situated internally to the inner layer 
of longitudinal muscles 

Male Genitalia There are from 18 to 27 testes, in a transverse 
row, two or three layers deep and situated be hin d the ovary and 
vitelline gland The cirrus sac is anterior to the vagma , it 
measures about 200 jx in length, 40 /x m breadth, and extends 
as far as the ventral excretory vessels , the cirrus is unarmed 
Outside the sac the vas deferens forms an elongated mass of 
coils anteriorly to the ovary 

Female Genitalia The ovary is poral and anterior , the 
vitelline gland is compact, irregular in form, and situated 
median and posteriorly to the ovary The vagma, at its 
inner extremity, dilates into a receptaculum semmis Both 
the male and female genital ducts pass between the dorsal 
and ventral excretory vessels and dorsally to the nerve The 
uterus develops a number of lateral, branched, slender 
diverticula with dilated extremities full of eggs, extending to 
the ventral excretory vessels and finally occupying the whole 
of the medulla Ultimately these diverticula become separated 
and form closely-packed capsules each containing from 3 
to 13 oncospheres which measure 62 by 22 y , , the hooks 
measure 30 y in length and each oncosphere is invested by a 
thm sheath 


Subfamily III PARUTERININiE Ransom, 1909 

Scolex armed or unarmed, rarely without rostellum A 
smgle set of reproductive organs m each segment Uterus 
smgle or double, with a smgle paruterme organ, or multiple 
with several paruterme organs mto which the eggs pass in the 
final stage of development of the segment Adults in birds 
Type-genus — Parutenna Fuhrmann, 1906 


Fey to Gcneia 

Fully grand uterus consists of two spherical 

sacs Metholiasthfs, p 185. 

Fully gravid uterus tubular or globular Rhabdomftka, p 186 
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G-enus I. METROLIASTHES Ransom, 1900. 

Scoles unarmed, without rostellum Gemtal pores irregu- 
larly alternate , gemtal canals pass between dorsal and ventral 
longitudinal excretory vessels Testes 20 to 40 Uterus single 
m origm and consisting, when fully developed, of two spherical 
sacs touching m the median line and more or less fused with 
one another A paruterme organ develops m front of the 
uterus, and finally becomes transformed into a spherical egg- 
capsule Adults m birds 

Type-species — Metroliasthes lucida Ransom, 1900 

Metroliasthes lucida Kansom, 1900 (lbg 335 ) 

From the domestic fowl , Orissa Southwell 

The worm attams a length of 20 cm and a breadth of 
about 1 6 mm The gemtal pores are situated a little behind 
the centre of the lateral margin of the segment The posterior 




Fig 335 — Metroliasthes lucida A, mature segment, X 53 , 

B, gra-vrd segment, X 27 (Original ) 

segments are about twice as long as broad The worm is 
rather transparent, Especially the gravid segments , the 
posterior half of the strobila is characterized by a white spot 
(paruterme organ) in,each segment, situated near the middle 
line The head is almost spherical and measures about 600 fx, 
in length by 750 /x m breadth It bears neither hooks nor 
rostellum 

Muscular System The longitudinal muscle fibres are disposed 
m a layer consisting of two parts, namely, an inne? of about 
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100 large- bundles, and an outer of isolated bundles of from 
3 to 5 fibres scattered throughout the parenchyma The 
transverse muscles lie in a than band immediately within the 
longitudinal muscles 

Excretory System There are two longitudinal vessels on each 
side, the ventral vessel being much the smaller 

Male Genitalia There are from 35 to 40 testes m young 
segments, the number bemg reduced in older segments The 
' cirrus sac is flask-shaped and extends about a quarter the 
breadth of the segment As usual, the vas deferens forms a 
number of coils immediately median to the cirrus sac 

Female Genitalia The ovary is situated m the middle of the 
segment and is a simple sac-like organ divided into compart- 
ments The vagina is a comparatively straight tube opening 
to the genital atrium just posteriorly to the cirrus , it runs 
towards the centre of the segment and then dilates into the 
receptaculum seminis The vitelline gland lies posteriorly to 
the ovary and is, like the ovary, a sacculated structure The 
shell gland is a small oval body lying between the vitelline 
gland and the ovary The uterus at first is a transverse band 
of cells lying dorsally and slightly posteriorly to the ovary 
Later on it occupies practically the whole of the segment behind 
the pore and bulges out the wall of the segment dorsally and 
ventrally Shortly after eggs have appeared m the uterus 
modifications take place Immediately in front of the uterus, 
within a cone-shaped area, the parenchyma becomes spongy 
and greatly thickened fibres develop The latter eventually 
form a surrounding wall This structure finally becomes the 
prominent paruterme organ, mentioned above, into which eggs 
from the uterus pass The egg measures 75 by 50 fx and the 
oncosphere 30 /x 


Genus II RHABD0METRA Cholodkovsky, 1906 

Scolex unarmed, without rostellum Genital pores irregu- 
larly alternate Genital canals pass between the longitudinal 
excretory vessels Testes posterior and lateral to female 
glands Uterus median, tubular, and elongated longitudinally, 
or globular , a paruterme organ develops anteriorly to the 
uterus and extends forward nearly to the anterior border of the 
segments Adults in birds 

Type-species — Mhabdometra tomica Cholodkovsky, 1906 

Key to Sjpecies 

With. 10 to 12 testes , longitudinal musculature 

iu two layeis JR. dendrocitta, p 188 

With 20 to 30 testes , longitudinal musculature 

m a single layei JR tomica, p*187 
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(1) Rhabdometra tomxca Chol<>dLo\sL\ , 1906 (Fig 336 ) 

From the painted partridge ( Francolmus pictus) , Zoological 
Gardens, Calcutta South-well 

The worm attains a length of about 7 cm and a breadth of 
1 5 mm The posterior segments are longer than broad, 
measuring about 2 1 mm in length and 900 /x m breadth , 
their posterior margins aie bell-like in outline The genital 
pores are irregularly alternate and situated a little m front of 
the middle of the lateral margin of the segment The head is 
unarmed and without a rostellum , it has a length of 400 /x and 
a breadth of 640 /x The suckers are prominent , there is no 
neck 

The longitudinal muscles are well developed and consist of a 
single layer of bundles which degrease m size externally The 



Fig- 336 — Rhabdometra tomxca Gravid segment, X 16 
(Original ) 

circular muscles are also well developed , they he immediately 
internal to the longitudinal bundles and have a thickness of 
9 fx The cuticle has a thickness of 5 \x The dorsal excretory 
vessel on each side is extremely small and difficult to see, 
whilst the ventral vessel is very large and situated laterally 
The ventral vessels communicate with each other by a wide 
oanal in the posterior part of each segment The genital 
ducts pass between the excretory vessels 

There are from 20 to 30 testes, situated m a group, in the 
posterior part of the segment, behind the female organs, and 
extending laterally and anteriorly to the ovary m he cirrus. 
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sac is rather large and extends slightly median to the ventral 
excretory vessel The vas deferens is much coiled and runs 
towards the anterior median part of the segment 

The ovary is large and globular, situated m the posterior 
part of the segment , immediately behind it is the somewhat 
U-shaped vitelline gland The vagina lies posteriorly to the 
cirrus sac and is a rather wide tube pursuing a curved course to 
the ovarian region, where it dilates into a small receptaculum 
semrnis The uterus arises in front of the ovary as a rather 
wide tube r unning antero -posteriorly , a paruterme organ 
develops m front of the uterus and extends m the median 
direction to the anterior border of the segment The egg is 
oval and has a length of about 40 

(2) Rhabdometra dendrootta Woodland, 1929 (Fig 337 ) 

Trom Dendrocitta rufa , Allahabad, India Woodland 

The worm vanes in length from 4 to 6 cm and has a 
maximum breadth of 1 mm Gravid segments may be twice 




(After Woodland, m ‘ P Z S’) 

as long as broad with the posterior margin expanded The 
genital pores are irregularly alternate and are situated towards 
the antenor extremity of the lateral margin of the segment 
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Tlie genital ducts pass between the dorsal and ventral excretory- 
vessels and ventral to the nerve The scolex is very short, 
broader than the succeeding neck region, and measures about- 
20 [x in length and 600 to 800 [x in breadth There is no 
rostellum and the head is entirely unarmed , a neck is absent 

The longitudinal muscles are in two layers of bundles,, 
external to which is a very thm layer of transverse fibres 

The ventral excretory vessels are larger than the dorsal and 
the former are in communication in the posterior part of the 
segment 

Male Genitalia There from 10 to 12 testes, situated dorsally 
in a median group The cirrus sac is small, measuring 160 fx. 
in length, and opens anteriorly to the vagina into a small 
genital atnum The vas deferens forms a conspicuous mass of 
coils surrounding a large retractor muscle 

Female Genitalia The ovary at first is large, sac-shaped and 
situated slightly porally , later on it becomes an ovoid sac with 
a limiting wall, and this is the uterus of gravid segments, t e , 
the ovary becomes transformed into the uterus At its aporal 
extremity there is a spherical vitelline gland which gradually 
disintegrates A shell gland could not be detected The 
vagma is a narrow tube which dilates near the middle of the 
segment into a small receptaculum semims The parutenne 
organ develops from the poral end of the uterus , it finally 
appears as a spherical sac projecting beyond the posterior 
border of the segment, and eggs are liberated by the bursting 
of this sac The npe eggs contain elongated embryos which 
measure about 56 /x m length, 9 fx in breadth, and are pointed 
at both ends 


Family VI. MESOCESTOIDID^E Fuhrmann, 1907. 

Scolex without rostellum or hooks Suckers unarmed A 
single set of reproductive organs m each segment Genital 
pores on ventral surface of segment, median Eggs in gravid 
segments enclosed m a smgle thick-walled capsule Adults m 
birds and mammals 

Type-genus — Mesocestoides Vaillant, 1863 

Genus MESOCESTOIDES Vaillant, 1863 

Synonyms — Mcmodoi idium Walter, 1866 
Ptychophym Hamann, 1885 

With characters of the family 

Type-species — Mesocestoides ambiguus Vaillant, 1863 
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Key to Species 

Testes extending laterally to excretory vessels . M line atm, p 190 
Testes not extending lateially to excretory 

vessels . M mesorchts , p 192. 


■(1) Mesocestoides lmeatus (Goeze, 1782) Bailhet, 1893. (Fig. 

338 ) 

Synonyms — Tania hneata Goeze, 1782 

Halysis hneata (Goeze, 1782) Zeder, 1803 
Tania cams lagopodis Rudolphi, 1810 
Tama pseudoelliptica Baillet, 1863 
Tama pseudo-cucumerina Baillet, 1863 
Ptyrhophysa hneata (Goeze, 1782) Hamann, 1885 
? Mesocestoides httei atns (Bat sell, 1786) Dolley, 1894 

Apparently the species cannot be differentiated from Jf 
htteratus (Batsch, 1786) Dolley, 1894 

From (1) Felts tiqns , Zoological Gardens, Calcutta 
Southwell (2) Dogs , Civil Veterinary Department, Lahore, 
Punjab 

The worms measure from 30 cm to 2 5 m in length and have ' 
a maximum breadth of about 3 mm The terminal segments 
are much longer than broad and frequently measure 5 mm in 
length and about 2 or 3 mm m breadth The gemtal pores 
are situated on the ventral surface near the middle In fresh 
specimens the strobila sometimes shows a light reddish 
colour along the longitudinal axis The head measures 
about 700 /jl m diameter , there is no rostellum, but in its, 
place there is a slight terminal depression The neck is very 
short 

Male Genitalia There are about 50 large testes scattered 
throughout the segment and extending laterally to the 
longitudinal excretory vessels From the mid-dorsal line to 
the anterior extremity of the segment the vas deferens is thrown 
into a number of coils , anteriorly it turns sharply and runs 
to the cirrus sac, which is situated m the anterior part of the 
segment The cirrus sac is very prominent and pyriform , 
the pore lies irregularly a little to the right or a little to the left 
of the median line The cirrus may measure up to 1 mm m 
length and it has a dilated base 

Female Genitalia The ovary is bilobed and is situated m 
the posterior quarter of the segment The bilobed vitelline 
gland lies partly posterior and partly ventral to the ovary 
The vagma does not bear a receptaculum semims The uterus 
consists of an elongated cylindrical sac in the median longitu- 
dinal axis of the segment Its anterior part presents a curve 
on one side and m this concavity the cirrus sac always hes 
The posterior part of the uterus dilates and becomes trans- 
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formed into an egg-capsule, the remaining part of the uterus 
persisting as a cord-like structure The egg measures from 40 
to 60 /j, in length and about 35 to 43 jz m breadth 

(2) hlesocestoides mesorchis Cameion, 1925 

From the Tibetan fox (Vulpes fernlatus) 

The worms attain a length of 7 5 cm and a maximum 
breadth of 1 mm The gravid segments assume the form of 
cucumber seeds, mature segments are more rectangular, and 
the immature segments are broader than long The margin of 
the strobila is smooth Calcareous corpuscles are abundant, 
and, unless the parasite is fixed in an acid medium, they almost 
obscure the genital organs in stained segments The genital 
pore is situated on the fiat side (ventral), slightly m front of 
the middle The scolex has a diameter of about 500 fz and 
is unarmed The suckers have a diameter of 200 / 1 , they are 
very muscular and their cutieular lining is thrown into a 
large number of minute irregular projections The muscula- 
ture of the suckers is not complete posteriorly The neck has 
a length of about 1 mm 

The musculature consists of a rather thick layer of 
longitudinal bundles limited internally by a thin layer of 
transverse muscles 

~ The excretory system consists of two longitudinal vessels on 
each side , the outer vessel is small and disappears in mature 
segments, and the inner vessel increases in size, becoming large 
and conspicuous , the latter are in communication with each 
other by a large transverse vessel situated near the posterior 
margin of each segment 

There are about 50 testes m each segment and they are 
confined to the space between the large longitudinal canals ; 
in this pomt the worm differs from M hneatus The cirrus 
sac is almost spherical and has a diameter of about 150 /z 
Along with the vagina it opens into a flat discoid atnum, 
which opens to the extenor by a pore The cirrus is long and 
capable of extending to the margin of the segment 

The ovary is strongly bilobed as m the genus Tcmia , it is 
situated postenorly and lies dorsally to the vitelline gland. 
The latter organ is composed of two sphencal structures 
usually situated near the centre of the ovary A small shell 
gland surrounds the oviduct at the pomt where it joins the 
uterus The vagma is a very long convoluted tube three 
times the length of the segment The uterus is a thin walled 
tube arising at the level of the antenor margin of the ovary , 
it passes lateral to the central vagina and cirrus, runs 
antenorly, where it ends blindly, there being no uterine pore. 
A globular parutenne organ develops in gravid segments in 
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the posterior third of the uterus, and into this structure the 
eggs pass 

The species apparently differs from M hneatus m that the 
testes do not extend laterally to the excretory vessels 

Dithyridium Rudolphi, 1819 (Piestocystis Diesing, 1850) 

This name is applied to those larval cestodes which possess 
a solid body without caudal bladder and which are more or 
less elongated The scolex (which is unarmed) is mvagmated 
into the body and bears four suckers They are believed to 
be larval forms of species of the genus Mesocestoides 

Meggitt (1927) records the following species from Burma 

(a) Dithyridium: sp I From Rhabdophis stolatus Com- 
mon in the intestinal wall and mesentery, the cysts having a 
diameter of from 700 /a to 1 2 mm The larva, when extended, 
measures 2 mm by 1 mm and is solid , it has no distinct head, 
no armature, and no invaginations One extremity bears four 
feeble suckers , the parenchyma contains numerous calcareous 
corpuscles 

( b ) DirHYRiDiUM sp II From Dichoceros bicomis The 
cysts occurnYtho liver, each one having a maximum diameter 
of about 34m The larvae are devoid of scolex and armature, 
but at one end there is an invagination terminating m four 
suckers, whilst at the other end there exists a small pore 
leading into small narrow chambers 

(c) Dithyridium 3p III From Ophites jara 

(d) Dithyridium sp IV From Bungarus multicinctus A 
smgle specimen from the intestinal wall 

(e) Dithybidium sp V From Ohgodon purpurescens 


Family VII NEMATOTzENIIDJE Liihe, 1910 

Strobila cylindrical Scolex unarmed, without rostellum. 
External segmentation incomplete, only corresponding with 
internal posteriorly A single set of reproductive organs in 
each proglottis Cirrus and vagina open near one another into 
an alternating genital atrium whose margmal position is only 
recognizable from the course of the longitudinal nerve and 
excretory system Genital ducts pass dorsally to longitudinal 
excretory vessels and nerve Testes one or two, dorsal 
Ovary and vitelline glands ventral, the latter dorsal to the 
former Uterus breaks down early, the eggs subsequently 
becoming enclosed in parutenns capsuks Adults m amphibia 
Type-genus — Nematotcemci Lube, 1899 

VOL II 


O 
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Genus NEMAT0TA5NIA Luhe, 1899 

Testes two, dorsal Ovary ventral, slightly poral Uterus 
horse-shoe-shaped, disappearing early , as a result of the 
development of numerous paruterme organs, the eggs become 
enclosed in from 13 to 30 egg capsules, each containing three 
or four eggs, which are scattered throughout the proglottis 
Adults in amphibia 

Type-species — Nematotcema dispar (Goeze, 1782) 

? Nematotsema dispar (Goeze, 1782) Lube, 1899 
Synonym — Tcema dispai Goeze, 1782 

From (1) Bufo melanostictus , India Southwell (2) Bufo 
sp , Lucknow, India Southwell 

A few fragments with one damaged scolex were referred by 
Southwell, with considerable hesitation, to the above species 
The largest fragment measured 7 mm m length, the anterior 
extremity being unsegmented The worms were circular m 
cross -section , no details of the internal anatomy could be 
determined 

Family VIII AMABILIIDiE Fuhimann, 1908. 

Scolex with armed rostellum, suckers unarmed Pro- 
glottides with lateral appendages A double or smgle set of 
reproductive organs m each proglottis Male genital pores 
margmal Vagmal pore absent, replaced by the marginal, 
"ventral, or dorsal opening- never near the male pore-^-or by 
an accessory canal Adults u. birds 

Type-genus — Amabilia Diamare, 1893 

Genus AMABIIAA Diainaie, 1893 
Synonj’m — Aphanobothi turn Lin stow, 1906 

Scolex small, with armed rostellum A double set of male 
reproductive organs m each proglottis Cirrus armed with 
strong spmes Testes numerous, median Female organs 
smgle in each proglottis, median Accessory vagina opening 
ventrally, communicating ( ? ) with a canal from the excretory 
system Uterus a cage-like meshwork 

Type-species — Amabilia lamelligera (Owen, 1835) 

Amabilia lamelligera (Owen, 1832, ?1835) Diamai^J ,1893 
(Fig -(39 ) 

Synonj ms — Tcenui lamelligera Owen, 1832 ' 

Amabilia lamelligera (Owen, 1832) Diamare, 1893 
Aphanobothnum catenatum Linstow, 1906 
''Amabilia catenala (Linstow, 1906) Fuhrmann, 1908 

From the flamingo (Phcemcopterus roseus) , Weligatta, Ceylon 
2 Willey 
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The worm attains a length of 14 cm and a breadth of from 
9 to 10 mm The strobila is attenuated anteriorly and 
truncated posteriorly , it has a thickness of about 4 mm The 
segments are broader than long, those in the middle and pos- 
terior part of the body having a length of 1 mm The 
posterior lateral corners are salient The genital pores are 
double and are situated at the extreme anterior comer of the 
lateral margm of the segment Each of the latter contains a 
double set of male and a single set of female organs The 
genital pore consists of only the opening of the vas deferens 
There are two accessory vaginae, one opening dorsally and the 
other ventrally , apparently they communicate with a canal 
from the excretory system 

The scolex is very small and bears anteriorly a minute 
retractile rostellum , no mention of books is made by either 
Linstow or Clausen 

Muscular System This is strongly developed , the longi- 
tudinal muscles consist of two or three layers of bundles, the 
internal layer being most pronounced The transverse musoles 
are also well developed, and are situated internally to the 
longitudinal muscles 

The ventral excretory vessels are large and thm-walled, 
whilst the dorsal ones are small and thick- walled 

Male Genitalia These are double m each segment There 
are about 200 testes, about half of which are in communication 
with the cirrus on one side, the other half being m communica- 
tion with the cirrus on the other side of the segment They 
are disposed in several layers dorso-ventrally and develop 
rapidly , they also disappear very suddenly, so that when the 
rudiments of the uterus become visible they have entirely 
degenerated The vas deferens runs from the vicinity of the 
"uterus to the cirrus sac m a straight or slightly undulating 
course The part immediately internal to the cirrus sac is 
surrounded by prostatic cells An external seminal vesicle is 
present Inside the cirrus sac the vas dilates into an internal 
seminal vesicle with thick muscular walls, which entirely fills 
the sac The cirrus and the internal seminal vesicle are 
surrounded by unicellular ( ? prostatic) glands The cirrus is- 
armed with a large number of closely set spines measuring 
10/a, each of which has a broad base , it is also furnished with 
a retractor muscle The cirrus sac is very muscular and opens 
to a genital atrium situated on a large, prominent, comcal 
papilla The vas deferens passes between the excretory vessels 
and dorsally to the nerve 

Female Genitalia The ovaiy is ventral and situated close to 
the anterior border of the segment , it consists of two wings 
It has a transverse diameter of 1 5 mm and a dorso-ventral 
diameter of 1 1 mm Each wing consists of a number of 
digitiform lobes arranged fan-wise The vitelline gland lies 
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dorsally and posteriorly to the ovary and measures from 660 to 
760 [m transversely and 57 /x dorso-ventrally The shell gland 
is large and measures 280 fx m diameter , it is situated in the 
median line between the two lobes of the ovary just anterior 
to the vitelline gland Contrary to what occurs in other 
cestodes, the relatively small vagma m this species is stated by 
Clausen to open not into the genital atrium, but into a canal 
from the excretory system which discharges on the ventral 
surface of the segment in the median line A large recep- 
taculum seminis is present, which also, according to Clausen, 
opens into the dorso-ventral canal just dorsal to the vite llin e 
gland The uterus is a very curious structure, consisting of a 
loose network of canals which at first are very narrow The 
two systems of canals, i e , uterine and excretory, round 
which calcareous corpuscles are particularly numerous, com- 
municate with each other by numerous dorso-ventral canals, 
each one of which may be bifurcated The egg has three 
membranes, the external one being fusiform, measuring about 
140 to 160 /x m length and 32 fx in breadth , it is prolonged 
at each pole into a filament which measures from 27 to 36 /x 
in length The oncosphere measures 50 by 27 /x 


Family IX. MPLOPOSTHUXF Poche, 1926 

Head with an armed rostellum Mature segments broader 
than long Musculature well developed A single or double 
set, or a partial duphcation of male and female genital organs, 
m each segment Vaginal pore present or absent Cirrus 
very large and armed with spmes Uterus a transverse 
sinuous sac Adults parasitic m birds 
Type-genus — Dipiojposthe Jacobi, 1896 

Genus DIPLOFOSTHE Jacobi, 1896 

Cestodes with short proglottides and an armed rostellum 
Ovary and vitelline gland single, lobed, and situated in the 
middle of the segment Vaginae double, opening one on each 
lateral margin of the segment Uterus simple, forming a 
transverse cavity , testes usually three, rarely more numerous 
(seven), occupying, irregularly, the median zone of the segment 
Each testis has several vasa efferentia which anastomose and 
form, on each side near the testes and ovary, a seminal vesicle, 
which is surrounded by prostatic cells , it is contmued as 
the vas deferens, which opens, one on each lateral margin 
of the segment, into a strong cirrus pouch which hes dorsally 
to the vagma Cirrus very large and strongly armed Ripe 
eggs with three envelopes 

Type-species — Diploposthe Icbvis (Bloch, 1782) 
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Diploposthe 1 96 vis (Bloch, 1782) Jacobi 1896 (Big 340 ) 

Synonj m — Tcenta lavxs Bloch, 1782 

Brora (1) Netta rufina , (2) the tufted duck ( Nyroca fah- 
gula) , (3) the eastern white-eyed duck ( Nyroca baen ) ; 

Zoological Gardens, Calcutta Southwell (4) Nyroca ferma , 
and (5) 2 Strepsilas mterpres , Chilka Lake, Orissa, India. 
Southwell 

The worm measures up to 50 cm m length and has a 
ma xim um breadth of from 3 to 9 mm The segments are 
fleshy and broader than long , the genital pores are double in 
each segment Strobilization begins immediately behind the 
head The small scolex bears 10 hooks, each measuring from 
16 to 21 p m length The testes are large and few, there 
bemg from three to seven in each segment (usually three) , 



Fig 340 — Diploposthe Imvis Mature Begmeut, X 52 
(Original ) 


from each testis several vasa efferentia arise which anastomose , 
these form two coiled vasa deferentia, one on each side A 
seminal vesicle is present, surrounded by prostatic cells The 
cirrus sac, and especially the cirrus, is very strongly developed , ' 
the latter is often evaginated , it is armed with powerful 
hooks which measure from 8 to 14 /a m length, resembling in 
shape those on the head of a Tcema sp The cirrus sac runs 
dorsally to the vagma The smgle median ovary is bilobed, 
each wing being further divided into small tubules , the 
vitelline gland lies posteriorly to the ovary and resembles it in 
shape, but it is much smaller The uterus is simple and 
transversely elongated, bearing large diverticula which extend 
dorsally and ventrally into the musculature 


Family X ACOLElDiE Ransom, 1909 

Scolex generally armed, seldom without rostellum Suckers 
unarmed Strobila thick, with short segments Musculature 
consists of at least two layers of longitudinal muscles alter- 
nating with layers of transverse muscles A smgle set, double 
set, or partial duplication of reproductive organs m each 
segment Male genital openings marginal Female genital 
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(vaginal) opening lacking Cirrus always very large and n T 'med 
with, strong hooks or spines Eggs with thin transparent 
shells Adults in birds 

Type -genus — Acoleus Fuhrmann, 1899 


Genus GYROCffiLIA Fuhrmann, 1899 

Synonym — Bi ochocephalus Linstow, 1906 

Rostellum armed with a smgle row of hooks arranged m a 
zig-zag with eight angles A smgle set of reproductive organs 
in each proglottis Male genital pores irregularly alternate 
Cirrus sac passes between the longitudinal excretory vessels 
and dorsally to the nerve Testes usually few Receptaculum 
semims small Vagina absent Uterus rmg-hke, wuth numerous 
out-pocketings and in gravid proglottides with two openings, 
one dorsal and the other ventral Adults m birds 

Type-species — Gyrocodia perversa Fuhrmann, 1899 

Gyroccelia paiadoxa (Liustow, 1906; l'uluiiiann, 1899 (Fig 
841 ) 

Sjnonym — Bi ochocephnhu> pat adorns Fiiliimann, 1908 

From the lesser sand-plover ( Glareola lactea = Mgidlitxs 
mongohea) , Wekgatta, Ceylon ? Willey 

The worm attains a length of about 8 5 cm and a breadth 
of 3 mm All the segments are broader than long The male 
genital pores aie irregulaily alternate and are situated at the 
extreme antenor coiner of the lateral margm of the segment 
The rostellum measures about 100 \x in length and 62 p, in 
breadth , it is armed w ith a smgle zig-zag row r (thrown into 
about eight angles) of hooks, about 78 m all, each of which 
measures about 29 fx 

The longitudinal muscles are strongly developed and consist 
of tw r o lay eis of bundles alternating with layers of transverse 
muscle-fibies Appaientlv there are from 20 to 30 testes 
situated dorsally and displaced somewhat aporally by the 
enormous cirius sac The latter organ is very muscular, and 
measures 400 fx in length and 18 p, m breadth, occupying 
one-third the transverse diameter of the segment , it passes 
between the longitudinal excretory vessels and dorsally to the 
nerve The enrus is also enormous, bioad, and strongly 
armed w ith spines , it is as long as half the transverse diameter 
of the segment 

The ovaiy consists of two wmgs, each of which is somewhat 
lobulated , it occupies the major portion of the segment , 
the vitelline gland is posterior to it and is rather small The 
shell gland is a minute globular organ, situated between, 
the vitelline gland and the ovary A vagma is absent* 
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At first the uterus assumes the form of a tubular rmg , later 
on, numerous out-poeketmgs appear, the central area being 
filled with spongy tissue from which tv o short ducts open, one 
dorsal and one ventral, each by means of a pore 




1 



Fig 341 — Gyiocceha paiadnxa A,roste3Iai hook, magnification unknown 
(After Linstow ) , B, head , C, horizontal section, showing struc 
turc of cirrus pouch, D, horizontal sections of mature and 
grand segments Magnification unknown (After Clausen ) 
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Family XI TETlIABOTLLRIIDxE Linton, 1891 

The systematic position of this family is a matter of some 
doubt Fuhrmann (1907) placed it in the Cyclophylhdea 
Nybelin (1922) considered that it uas closely related to the 
Abothrunfe, and consequently placed it m the Pseudophylhdea 
Roche (1925) agreed until Nybelm, and made the family into a 
tribe of the Bothrioccphaloidca Diesrng, 1850 Baylis (1926) 
points out that the genus DinobotJirnim Ben , 1889, has 
affinities with the family Tetrabothnidse, and proposed that the 
genus should be mcluded m it 

The present uniter includes the family m the superfamily 
Tarmoidea Characters — Scolex unarmed, without rostel- 
lum Suckers usually u ith an outu ardly projecting auricular 
appendage on the antenor border Asmgle set of reproductive 
organs m each proglottis Genital poies unilateral Cirrus sac 
small and nearly spherical, usually united until the genital 
atrium by a musculai canal Vitelline gland anterior to the 
ovary Rudimentary uterme pore present or absent Eggs 
unth thm transparent envelopes Adults m birds and 
mammals 

Tyre-genus — Tetrabothrius Rudolphi, 1819 

Genus TETRABOTHRIUS Rudolphi, 1819 

Synonyms — Amphoptci ocotyte Diesmg, 1853 
Puteti abothi turn Diesing, 1851 
Prosthecocotyte Monticelli, 1892 
Bothi idiotamia Lonnberg, 1896 

Acetabular appendages and muscular atrial canal present , 
genital pore on left side of strobila Cirrus and genital 
atrium uithout, or unth a feu, bans Adults m birds and 
mammals 

Tyre-species — Tetrabotln nis emmernws (Abildgaard, 1790) 

Tetrabothnus erostus (Lonnbeig, 1889) luhiuiann, 1899 

Synonyms — Tama eiasti is Lonnbeig 1889 

Jlhynchotcema eiostus Lonnberg, 1889 
Pi okthecocolyle cio'-tn « (I onnbem, 1889) lulu maim, 
1899 

Prom Sterna bergi , Negombo Lake and Tamblegam, Ceylon 
* Willey 

The worm measures up to 8 cm m length and has a 
maximum breadth of about 3 mm The scolex measures 
about 450 /x m length , each sucker bears a little lappet The 
inner longitudinal muscles consist of from three to eight bundles 

There are from 30 to 32 testes The cirrus sac measures 
about 60 /x m length , the genital poies-'are unilateral and are 
situated at the apex of a papilla 
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Family XII DIGECOCESTIDiE, ncn 

Cestodes in which the sexes are separate, i e , some strobila 
contam only male and others only female organs 
Type-genus — Dicecocestus Fuhrmann, 1900 

Genus DICECOCESTUS Fulirrn.mn, 1900 

Strobila dioecious Scolex usually with armed rostellum 
Male with a double set, female with a smgle set of reproductive 
organs, in each proglottis Vagina irregularly alternate, 
reaching almost to the margin of the proglottis Uterus a 
transverse sac with dorsal outgrowths Adults in birds 
Type-species — Dicecocestus paronai Fuhrmann, 1900 


Dicecocestus novae-gume® Fuhrmann, 1914 (Fig 342 ) 

From the little grebe (Podiceps albipenms) , Zoological 
Gardens, Calcutta Southwell 



Fig 342 — Dicecoceslvs none gurnets A, Lead of 5, X 24, B, rostellar 
hook, X42 , C, female genitalia, X 80 , D, transverse section of $ , 
showing musculntuie and genitalia, X about 20 (Original ) 

Two male worms and one female have been recorded from 
the above host The former had a length of 10 cm , a maximum 
breadth of 5 mm , and a thickness of 1 mm , the hooks were 
missing, and the only trace of genitalia consisted of two cirrus 
sacs m each segment, each of which measured 750 p in length 
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and 330 p in breadth , the cirrus was apparently unarmed. 
The female worm measured 17 cm m length, 6 mm m breadth, 
and had a thickness of 1 6 mm 

All the segments are broader than long, the lateral posterior 
margins bemg salient The head of the male worm had a 
length of 100 p and a breadth of 60 p, whilst the head of the 
female worm had a length of 800 p and a breadth of 900 /x. 
As will be noted, the male heads are very small and are retrac- 
tile within the anterior end of the strobila, which latter 
lies behind the head like two shoulders Twelve hooks were 
counted on the female head, each hook having a length of 320 p 
— it is possible that a few were missing , they resemble those 
figured by Lube for D aspera (Me hbs ), but m the latter species 
the hooks measure only from 200 to 218 p in length and are 
14 in number 

The muscular system is well developed , the longitudinal 
muscles consist of two la 3 T ers of bundles, the outer layer beidg 
almost as large as the inner layer The circular fibres are in 
three layers, one layer external and another layer internal 
to the longitudinal muscles The dorsal excretory vessel is 
feebly developed, having a diameter of 25 p only The ventral 
vessel has a diameter of 90 /x Externally to the longitudinal 
excretory vessels there is a well developed nerve which has a 
diameter of 100 p 

The ovary was not seen in its fully developed condition, but 
it is situated m the middle of the medullary parenchyma , 
the vitelline gland is a globular granular organ just posterior 
to the ovary From the pore the vagina pursues an almost 
straight course to the middle of the ovary, where it dilates into 
a conspicuous receptaculum semirus 

The uterus arises ventrally to the ovary as a transverse tube 
which later on fills the entire segment and appears to be 
divided up into loculi by ingrowths of septa from the uterine 
wall The egg has a diameter of about 42 p and the oncosphere 
25 /x The hooks m the embryo have a length of 13 p 

Genera of uncertain Syst ema tic Position 

Genus I ECHIN0B0THRIUM: van Beneden, 1850 

Van Beneden established this genus m 1850, but did not at 
that tune define its characters Braun did so, however, m 
1900 — “ The number of hooks on the head vanes according 
to the species, and so does the number of hooks in the 
longitudinal rows on the neck In many forms there is, on 
the antenor part of the head, a ‘ proboscis-like ’ collar 
which bears hooks having bowl-shaped bases Genital pores 
m the middle of the ventral surface or near the posterior 
margin Eggs with or without appendage 

“ Type — JEchinobothnum typus van Ben , 1850 ” 
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(1) Echinobothrium typus van Ben , 1850 (Fig 343 ) 

Synonym — E boisit Southwell, 1911 

From Stoasodon nannan , Pearl Banks, Ceylon Southwell 
Van Beneden’s description of the above type-species was 
as follows' — 

“ First generation a scolex ( scolexoide ) Second generation 

■strobiloide — Body elongate, flattened, ending in a distinct 



A. 


rig 343 — Echinobothrium typus a, entire worm , b and c, views of the 
head Magnification unknown (After van Beneden ) 


hammer-shaped head bearing two rows of hooks , three rows 
of spines on each side of the neck The cirrus opens on the 
median line Length of worm up to 5 or 6 mm Third 
generation ( free proglottides) — Body elongated, circular, with no 
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other external opening except the opening of the flask-shaped 
cirrus The cirrus is rugose at its base end and, when ejected, ib 
almost as long as the body , the proglottid is 1 mm in length 
Eggs very small and not measuring more than 0 01 mm' The 
hooks on the head are m one row, and their point is Bhghtly 
curved inwards , at its anterior third each hook bears a slight 
emmence or tubercle which is easily detached There are nin e 
hooks on each side 

“Spines These .are straight and slender, ending m three 
apophyses (tubercles) at the proximal end, by means of which 
they are fixed to the worm They are arranged in three 
longitudinal rows of twelve tc thirteen spmes each 

“ Ovary. This is situated at the side and occupies practically 
the whole length of the worm , it looks like a string of beads 
and is best seen when ‘ germs ’ are formed but not evacuated ” 
(It is figured as a U-shaped organ ) 

“ Vitelline glands Numerous cells, more or less rrregiilar, 
fill the middle of the body ” (They are shown laterally,' m 
front of the ovary, in van Beneden’s figure ) 

“ Testes In the body one sees an organ, dull m colour, which 
presents the form of a' coiled -up cord like the testicle of an 
insect It has a definite" wall and could be uncoiled ” 

For a long time van Beneden believed that this cord 
terminated at the base of the cirrus, butwas never able to 
satisfy himself on this pomt He regarded this organ as the 
testicle or “ spermogene,” but did not believe that it passed 
its products to the exterior 

“ There is complete hermaphroditism 

“ Affinities The worm must be placed m the neighbourhood 
of the armed Bothnocephalids, but cannot be included m any 
of the established genera ” 

In 1858 van Beneden defined the characters of the genus 
Echinobothnum as follows — “ A double rostellum with hooks ; 
two big, very mobile bothndia, and a spiny neck ” 

He also added the following description of E typus — 

“ Length of strobila, 5 to 6 mm , length of proglottis, 
1 mm 

“ Scolex Head very mobile, flattened The two bothndia 
seem joined together during life The edges of the bothndia 
are denticulated , the bulb is armed with hooks inside the 
head, and extends antenorly There is a double rostellum 
armed with a double row of hooks Beneath the bulb lies a 
bundle of muscular fibres The hooks are arranged m a single 
row and pomt postenorly There are from rune to sixteen on 
each side They occupy two planes, and are of the same length 
and shape, bemg broader at the base, the pomt bending slightly 
downwards The longitudinal canals in the head are four in 
number Neck well definpd and flattened throughout On 
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•each side there' are three rows of spines , these are straight, 
pointed, and terminate, at their base, m three apophyses 
(tubercles) There aTe twelve or thirteen hooks m each row, 
point ing posteriorly Neck as long as the head, but not as 
wide Patches of red pigment occur beneath the spmes 

“ Strobila There are from eight to ten segments , the last 
ones are two or three times longer than broad, the first ones 
being much broader than long The penis opens on the same 
side in the median line 

“ Proglottides The penis is situated m the posterior third of 
the segment and is covered with spmes The testes are placed 
anteriorly m the middle of the segment and are made up of 
several transparent vesicles which fill the segment The 
spermatic reservoir consists of a twisted canal, placed in the 
median line, at the base of the perns , the ovary consists of two 
long caeca situated posteriorly and joined at their base Eggs 
0 01 Tnm , pointed at one end, flattened and broad at the other. 
Shell simple and very thin, withoutfilaments They accumu- 
late in a uterus which fills the wholesegment ” 

Wagener, in 1854, referred to the species E typus, a worm 
which Leuckart and Pagenstecher (1858) considered distinct, 
.and which Diesmg, in 1863, named E affine , 

Echxnobothkxum boisi Southwell, 1911 

The author described this worm as follows — “ The worm 
measured 1 cm long, but all the ripe proglottides were missing 
The head is 2 mm long, and consists of an anterior umbrella- 
like structure 1 3 mm broad, bearing numbers of long, pointed, 
uurved, yellow spmes, or coronal hooks, clustered at each side 
This is succeeded by a somewhat bulbous neck, devoid of 
spmes and overhung, and somewhat hidden, by two lappets, 
which are united over the bulbous portion along the greater 
part of their length It was not determined whether this 
neck was segmented or not Succeeding the neck, and 
commencing immediately at the posterior end of the lappets, 
is an armed portion, or ‘ Kopfstiel,’ 1 3 mm long This bears 
eight longitudinal rows of minute teeth with 24 teeth in each 
row These teeth are apparently triradiate, the paired shorter 
processes of each tooth being anterior, and their lateral 
terminations bemg either pointed or knobbed. The point 
of juncture of these parts of the teeth is somewhat thickened 
The strobila commences immediately The segments are first 
much broader than long, tie coming square, then cylindrical 
The sides and division lrnes of the segments are perfectly 
straight Our worm had no ripe proglottides, so that no 
observations were made on the reproductive anatomy One 
specimen Portugal Bay December 18, 1910 ” 
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(2) Echmobothrium affine Diesuig, 1863 ( Pig 34 a ) 

From Carcharias sp and Rhtna halavi , Negapatam, India 
Pearson 

Worms of this species usually possess three, rarely four, 
segments In every case the last segment -was longer than 
the rest of the worm 



Fig 344 — Uchinobolhnum affine Head, x 340 
(After Southwell ) 


The * Kopfstiel ’ bears eight longitudinal rows of hooks, 
•each hook with three roots , the number of hooks in each row 
varies from twelve to fourteen, the usual number being twelve 
The hooks decrease in size and length posteriorly, the anterior 
kooks being stout and measuring 65 /x in length, whilst the 
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posterior hooks are very slender and measure only 35 p m 
length 

On each side of the head there is a group of about eleven 
large hooks, the central hooks being slightly the largest and 
measuring 75 j a On each side of each group of large hooks 
there are three or four nimute hooks varying in size from 8 
to 13 fx 

(3) Eclnnobothnuin rlmioptera Shipley & Homell, 1906 

From RJnnoptera jaianica , Pearl Banks, Ceylon Homell 

“ Along with the Eniochobothrmm gmcile a few specimens of 
a curious Cestode which we place with the genus Echinobothrmni 
weie found The specimens measuied about 3 mm in length, 
the hesfd slightly over 0 2 mm As a rule in the genus 
Eclnnobotlmiim the head is succeeded by a portion called the 
' Ivopfstiel 5 by German writers This bears eight rows of veiy 
characteristically shaped spines In ora specimen, however, 
the head is borne by a long * neck, devoid of spines This 
* neck ’ is 0 3 mm in length and in the fresh condition it 
seemed strohilized but in the stained and mounted prepara- 
tions this seems not. to be so much a real stabilization as a 
more or less wrinkling of the cuticle Unfortunately, the 
number of specimens w as so small that we could not settle this 
point by an appeal to the knife 

“ The c neck ’ is followed by an armed region 0 2 mm long 
'This has eight longitudinal rows of characteristic Echmobothnum 
teeth, with their basal process, their long, fine point, and the 
two side rods at right angles to the rest The number of 
teeth in each row was either twelve or thirteen The armed 
region was greater m cucumference than the neck Behind, 
the body soon broke up mto proglottides, and of these, seven 
or eight could be recognised as distinct They increase very 
, rapidly in size, and m our mounted specimen the seventh 
proglottis is 0 75 mm in length and 0 2 mm in breadth, and 
occupies a hulk of about one-lialf to one-third the rest of the 
' body The only internal organs visible are the testes, 
arranged much as those of E musteh as figured by Pintner, 
the cirrus bulb and the cirrus When the latter was exserted 
it was seen to bear very numerous minute recurved hooks 
The two points in which this Cestode differs from the other 
members of the genus, eg , E affine, E typus, E brachysoma, 
and E musteh are the complete absence of any spines on the 
head and the presence of the naked region or * neck 5 between 
the head and the armed region of the body On the other 
hand the shape of the head with its four [sic] projecting lappets 
and its intervening spoon-like depressions, the armed region, 
the shape of the teeth, the number of the rows of teeth, the 
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number of the proglottides, the arrangement of the testes, all 
resemble what we know of the genus, and justify us m including 
this amongst the species of Echmbothnum ” 

The species differs from all other species m the genus in 
having an elongated unarmed portion of the worm situated 
between the head and the “ Kopfstiel ” The absence of hooks 
from the head is probably due to their having been lost 

(4) Echmobothrium longicolle Southwell, 1925 (Figs 345, 
346, & 347 ) 

From Dasybatus kuhli , Pearl Banks, Ceylon Southwell 
The preserved worms measure from 2 to 3 cm m length 
and are composed of about fifty segments The gemtal pores 
are situated on the ventral surface in the posterior third of 
the segment 

Head The head measures about 1 1 mm m length and 900 /x 
in breadth , it is made up of two rounded or slightly elongated 
bothridia surrounding a central portion , no hairs were seen 
on the bothridia Anteriorly the head terminates in a 
muscular disc formed by the fusion of the two bothridia and 
the central portion This muscular extremity bears two 
separate crowns of hooks, one on each side , by means of 
powerful longitudinal and circular muscles the central area 
of the terminal part of the head can be retracted, and when 
retracted a deep fossa is produced, at the mouth of which 
the two crowns of hooks come to be situated Each crown 
contains about twentv hooks, and each hook has a length of 
about 90 y Spines similar to those on the collar of E musteli 
were definitely absent Immediately posterior to the two 
bothridia the “ Kopfstiel ” begins, and this structure is 
characteristic of the species , it measures about 5 mm m 
length and is armed with an enormous number of hooks , 
there are about 180 hooks m each antero-posterior row, and 
eight hooks in each transverse row These hooks are curved 
and have a length of about 35 y . , they arise from an 
irregularly shaped base , the point on one hook overlaps the 
base of the next posterior hook Posteriorly to the “Kopfstiel ” 
there is a short neck, measuring about 0 4 mm m length 

No details regarding the muscular, excretory, and nervous 
systems are available, but a pair of excretory vessels were 
clearly seen in whole mounts, running along each lateral 
margin of the worm 

Male Genitalia When immature the testes are situated m 
the median field, but when fully developed they occupy the 
entire anterior two-thirds of the segment , each testis has 
a diameter of about 120 by 90 /x when fully mature , the 
number of testes varies from twenty-six to thirty The cirrus 
pouch is pyriform and opens on the ventral surface the vas 
deferens is a long tube bent upon itself but not coiled 
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Female Genitalia The ovary is situated quite posteriorly 
and is bilobed , each lobe consists of a few club-shaped aoirn 
radiating outwards fanwise The vagina apparently follows 

Pig 345 




Echxnobothnum longicolle, 

Pig 345 - — Neck-hooks, X 500 (After Southwell ) 

Fig 346 — Transverse section of mature segment, X 69 (After Southwell ) 
Fig 347 — Mature segment, X 112 (After Southwell ) 


■a straight course from the ovary to the genital pore where it 
opens posteriorly to the cirrus pouch , shell gland small or 
■absent The vitelline glands are rather inconspicuous , they 
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are paired and are situated laterally The uterus consists of 
a tube running along the median antero-postenor axis , the 
oviduct opens at its posterior extremity In the last segments 
the uterus usually contains eggs , the majority of these are 
globular, but sometimes they are elongated, and bluntly pointed 
at one extremity The eggs are separate and not m clusters 
This species is different from all other species m the genus m 
having the “ Kopfstiel ” armed with hooks, of which there 
are about 180 in each antero-postenor row, and eight in each 
transverse row. 


Genus II PILLERSIA Southwell, 1927 

The head is unarmed and is composed of two undivided 
bothridia One surface of each bothridium is puckered and 
thrown into folds, resembling m this respect certain species 
of the genus Phyllobothrmm Accessory suckers are absent 
Parasites in sharks and rays 

Type-species — Pillersia oweni Southwell, 1927 



Fig 31S — Pilleisia oireni Head, v about GO 
(After Southu ell ) 

Pillersia oweni Southu ell, 19 '7 (Pig 3JS ) 

Prom Urogymnus asperrimus , Pearl Banks, Cevlon 
Southwell 

The longest specimen measuies 1 8 cm m length, 150 p in 
breadth, and consists of a neck bearing at its anterior extremity 
two bothridia, each of which measures 800 y, m length, 
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The hothridia extend laterally at an angle to the neck , their 
posterior surfaces are smooth, but their margins and anterior 
surfaces are puckered and folded very much as are those of 
Phyllobothnum foliatum Accessory suckers are absent 

The neck is very long, measuring up to 18 cm No 
segments were obtained and consequently a description of the 
genital organs is not possible The species is easy to identify 
on account of the head bearing only two bothridia 


Genus III DISCOCEPHALUM Linton, 1890 

“ Body articulate, taemaeform Head composed of two 
parts The anterior part a musculai disk which is entire, or 
notched at the edge The posterior part (neck) short, globose, 
with an inflated or corrugated surface Neck (unsegmented 
part of body) much narrower than head, contmuous with body 
No supplemental disks Genital apertures margmal 

“ Type species — Discocephalum p ilea turn, from Carchamas 
obscurus ” ( Linton ) ' 

Lmton stated that this genus, together with the genera 
Tylocephalum and Lecamcephalum, should be placed in a new 
family, for which he suggested the name Gamohothmdse 

(1) Discocephalum pileatum Linton, 1890 (Pig 349) 

_ From Carchanas gangehcus , Pusser River, Khulna, Bengal, 
India Southwell 

“ Head, a transversely flattened apical disk, entire, or with 
a single lateral notch, followed by a much smaller, globular, 
inflated, cervical mass, with botryoidal or corrugated surface, 
yellowish m colour, and separated from the apical disk by a 
narrow, orange-coloured band , unsegmented part of body 
narrower than head, merging into segmented body Anterior 
segments very short, much crowded , subsequent segments 
longer than broad , mature segments irregularly squarish, 
verjr changeable in living specimen Strobile flat, increasing 
i in breadth uniformly to the beginning of mature segments, 
beyond which point it is somewhat narrower 

“ Genital apertures margmal a little in front of middle, 
male and female approximate Cirrus long and slender, 
vagina opening in front of cirrus Length (maximum), 
530 mm , diameter of anterior disk 3 to 5 mm , greatest 
breadth of body 3 to 5 mm Habitat — Carchanas obscurus, 
spiral valve Wood’s Hole, Massachusetts, July 19, 1886 
One adult, three young ” (Linton ) 

Linton differentiated tvo varieties, one having the apical 
disc entire and the other having a profound lateral notch m 
the apical disc The measurements in millimetres of the 
single adult specimen were as folio vs — Length,, 530 , 
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marginal diameter of disc, 3 5 , lateral diameter of disc, 3 , 
thickness of disc, 1 25 , diameter of cervical mass, 2 , 
breadth of unsegmented part of bod 3 r , 1 12 , greatest breadth 
of body, 115 mm from head, 5 , length of segments, 115 mm 
from head, 1 , length of posterior segments, 2 45 , breadth 
of posterior segments, 3 25 , longer diameter of ova, 0 11 , 
shorter diameter of ova, 0 08 

Male Oemtaha The testes are arranged in racemose clusters 
on branches which are transverse to the axis of the segment , 
the clusters ar<J granular and measure from 700 to 860 [x in 
diameter The cirrus pouch is oblong when the cirrus is 
retracted, and it measures about 280 (x in diameter and 600 fx 



Fig 349 — Discocophalum pileatwn 1 and 2, head, showing i ariations in 
appearance, X 9 , 3, horizontal section of mature segment — 
a, ovary, b, uterine canties with clusters of eggs , b l , uterine 
ca\ ities devoid of eggs , c, vagina , d, baso of mvnginated 
cirrus , /, testes x about 8 (After Linton ) 

m length The cirrus is very long, slender, and unarmed 
Outside the pouch the vas deferens is volummous and coiled, 
some of the coils having a diameter of 140 \x 

Female Genitalia The ovary lies posteriorly and is bilobed 
Prom the pore the vagma runs in front of r.he cirrus pouch , 
it then turns abruptly and runs backwards to the ovary 
The shell gland lies between the two lobes of the ovary , it 
has a diameter of about 90 /x, and is, in fact, a closely coiled 
tube The vitelline glands are condensed into a single mass 
and are apparently situated posteriorly Linton states that 
posteriorly the shell gland “ connects with an irregular mass 
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winch 1 take to be the vitelline gland This, when magnified 
appeared as an irregular, slightly striated, glandular organ 
which was sharply differentiated from the surrounding parts 
and measured 0 2 mm m length and 0 24 mm in breadth ” 
Linton was unable to differentiate the outlines of the uterus^ 
but he noted that m mature segments there was a longitudinal 
dehiscent opening along the median line 

The eggs are oval, brown in colour, and measure 80 by 
HO it 

The worm is peculiar m having a smgle vitellme gland, which 
is situated posteriorly to the ovary In this respect it resembles 
Tylocepkalum uamaL 

Genus IV DIAGONOBOTHRIUM: Slnpley & Hornell, 1906 

Head 2 3 mm in length, about 1 mm m breadth There 
is a large terminal muscular sucker, and tv o ear-like bothridia, 



Fig 350 — Diagonobothrium asymmetrum Head, X 30, 

(After Shipley and Hornell ) 

which run down right and left of the head One edge of each 
of these bothridia runs forward obliquely, and loses itself m the 
crinkled membrane which surrounds the teimmal sucker 
There is only one edge on each side thus prolonged, and the 
wo prolongations cross one another at about a right angle 
The head is thus asymmetrical The neck is long and shows 
hardly any structure. 

Type-species — Diagonobothrium asymmetrum Shipley & 
.Hornell, 1906 
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Diagonobotluium asymmetrum Shipley &. Hornell, 19u6 
(Fig 350) 

From JEtomylams maculatus , Pearl Banks, Ceylon Hornell 
This species was described from a smgle specimen, of which 
only the head and neck were obtamed The head consists of a 
large terminal sucker and of two lateral, hollow, asymmetrical 
bothndia The neck is long The authors state that “ one 
could not put from one’s mmd that it (i e , the head) might be 
an abnormity, especially as only one species was taken and 
that without any proglottis ” 


Worms of uncertain Identity 

(1) Cestoda sp Southwell, 1922 

From Loris gracilis , Zoological Gardens, Calcutta 
Southwell 

About ten segments of a worm were obtamed from the 
above host , each segment is much broader than long, the 
maximum breadth being about 2 mm The gemtal pores 
are irregularly alternate The ovary is central, anterior and 
fan-shaped, the testes bemg posterior and extending across the 
segment The cirrus is unarmed The eggs are round and 
measure 35 /x , they are not in capsules They have a double 
covering and contain a hexacanth embryo, but no pyriform 
apparatus Owmg to lack of material and absence of a head, 
it is impossible to say to which genus the specimens belong 

(2) Cestoda sp Southwell, 1922 

Fiom Sterna fluviatilus , Zoological Gardens, Calcutta. 
Southwell 

Fragments of a tapeworm which it was impossible to relegate 
to any particular genus have been recorded from the above 
host 

(3) Cestoda sp Meggitt, 1926 

From Gorvus splendens insolens , Rangoon Meggitt 
Meggitt records an unidentified larval form from the above 
host 

(4) Moghe (1926) recorded undetermined species of cestodes 
from (1) the hawk cuckoo, (2) the argas pheasant, (3) the 
peacock pheasant (two species), and (4) also tapeworm cysts 
from the mesentery of a rat snake 

(5) Cysticerci have been recorded by Shipley (1903) from 
Cervus axis in Ceylon, but the species is unknown 
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CLASSIFIED LIST OF CESTODES FROM 
INDIA WITFI THEIR HOSTS 

Oidei I CESTO DARIA Monticelli, 1892 

Family I C aim o p ir Y t, i, „t i 31 a, Leuck 11 1 
(quoted 1>\ Claus, 1S85) 

Genus CAinopim r i ps Muellei, 1787 

Parasite Host 

Caryophyllceus indtcus Moghe 1925 Clai ins batraclvus 

Family II Amphilisida Claus, 1S89 
Genus Amphiucna Wagener, 1858 

1 Amphilma magna Southwell, 1915 Diagrammacrassispmum 

2 Amphilma paragonopora Wood- Macrones aor, M seengliala, Baganua 

land, 1921 yarrelli (—Prmelodus baganus) 

Older II EUOES 1 ODA, nov 
bupeiiamily I DIBOTHIIIOCEPHALOIDEA Stiles, 1906 
Family I Diboiheioceph i, ldje Lube, 1899 
Subfamily 1 Dniounuochi'UAi Lulie, 1899 - 

Genus I Dibothhiocefh urns Lulie, 1S99 

1 Dibofhriocephalus felts (Creplm, Belts ttgns, F pardns 

1825) 

2 Dibolhnocephabts replans (Diesing, Tropidonolns sp 

1850) 

3 Dibothrtocephalvs ran arum (Gas Ban a Itgrvna (larval forms) 

taldi, 1854) 

4 Dtbothriccephalus sp Moghe, 1926 Fchs bengalensis 

5 Dibothnoccphahis sp Southwell, Black Ic-opard (’ Belts melas) 

1922 

6 Dibolhrtocephalus sp Southwell, Paradoxvrvs grayx 

1922 

Genus 11 Eo'Jinupiui Blamville, 1824 

1 Botb.ndvum ptlhoms Blamville, 1 yllton rchcularts, P molurns. Belts 

1824 trgt is (prohablj an accidental host) 

2 Bothndmm sp Moghe, 1926 Bock snake ( Python sp ) 
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Uarval forms 


Host 

& Balistes sldlaius, B mitts, Pinna sp 

lton, Caranx sp , Thynnus sp 

929 Cybium guttaium, Cossyphvs axillaris, 
Trichiurus saiala, Chonnemus ly- 
san, C toloo, Lutjanus argenti- 
maculatus, L gibbus, Baltsles 
stellatus, B milts, B sp , Serranus 
undulosus, Psettodes emmet 
929 Cossyphus axillaris, Lutjanus argenti - 
maculalus, Drepane punctata, Dia- 
gramma sp , Serranus undulosus 


es mquirenda; 

3ing, Dasybatus icalga 

y & Rhxnoplera jatcmt ca, Dasybatus sp , 
Gtnglymostoma concolor Larv® 
in the pearl oyster (Margantxfera 
vulgaris) 


HXNCHTJS Budolphi, 1819 
* 

) Dasybatus icalga Larv® in Hetnx- 
galeus balfoun, Pnslis cuspidaius, 
Cybium guttatum, Chorinemus toloo , 
Anus g agora, Chirocentrus dorab , 
Tnchxurus saiala, Serranus sp , 
Baltsles sp , Dutjanus sp , Clupta 
tltsha , Harpodon nehereus 
‘eroplatea mtcrura, Dasybatus buhlt 


T iinton, 1890 


‘us, Bhynchobatus djtd- 


n, Bahste* 
T /utjanus 
V 
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( b ) Laival foims 


Parasite Host 

Teirarhynchus tahshdis Shipley & Batistes mitts, B stellalus 
Homell, 1904 

Teirarhynchus pearsoni Southwell, Cybxum guttatum 
1929 

Teirarhynchus sp Shipley & Homell, Balistes mtlts 
1906 


Species inquuenda 

Teirarhynchus minimus Linstow,1904 Tcentura melanospila 


Genus II Tentacelatua Bose, 1797 
(a) Adult mums 


Tentacularia mmuta (van Ben , 1858) 

Tentacularia longtspma (Linton, 1890) 

Tentacularia macrocephala (Shipley & 
Homell, 1906) 

Tentacularia macropvra (Shipley & 
Homell, 1906) 

Tentacularia cetobaluhs (Shipley & 
Homell, 1906) 

Tentacularia rhynchobatidis (Shipley 
& Homell, 1906) 

Tentacularia gangeticus (Shipley & 
Homell, 190b) 

Tentacularia carchandis (Shipley & 
Homell, 1906) 

Tentacularia leucomelana (Shipley & 
Homell, 1906) 

Tentacularia bmunca (Linton, 1909) 

Tentacularia spmulifera (Southwell, 

Tentacularia rossi (Southwell, 1912) 


Tentacularia ilisha (Southwell & 
Prashad, 1918) 

Tentacularia johnstonei Southwell, 
1929 

Tentacularia michtce Southwell, 1929 
Tentacularia obesa Southwell, 1929 


Carchanas Bp , lllnna halavi 

Dasybatus walga 

Dasybatus walga, I) kuhli, Rhyncho - 
batus djiddensis 

Dasybatus uamah, Stegoetoma tign- 
num, Oaleocerdo arcticus, Dasybatus 
sp 

Stoasodon nartnan 

Rhynchobatus djiddensis Larvro in 
Batistes stellalus 

Carchanas gangeticus 

Carchanas mdanopterus 

Dasybatus sephen, D kuhli, Rhyn- 
chobatus djiddensis 

Dasybatus sp , 1 walga 

Rhynchobatus djiddensis 

Dasybatus kuhli, D walga, Bhyncho 
batus djiddensis, Stoasodon 

narman 

Carchanas gangeticus Larva; in. 

Clupea ilisha 

Dasybatus sephen 

Rhynchobatus djiddensis, D sephen , 
I) kuhli 

Dasybatus sephen 
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(&) Larval forms 


Parasite 

Tentaculana pinna (Shipley & 
Homell, 1904) 

Tentacirtan a spiracomuta (Linton, 
1907) 

Tentaculana macfiei Southwell, 1929 


Tentaculana ptllersi Southwell, 1929 


Host 

Bahstes stellatus, B mitts, Pinna sp 

Caranx sp , Thynnus sp 

Cybiurn gutlatum , Cossyphus axillaris, 
Triehiurus eavala, Chonnemus ly- 
san, C toloo, Lutjanus argenlt- 
maculatus, L gibbus, Bahstes 
stellatus, B imtis, B sp , Serranus 
undulosus, Pseltodes erumei 
Cossyphus axillaris, Lutjanus argentt- 
maculatu8, Drepane punctata, Dta~ 
gramma sp , Serranus undulosus 


Species lnquirendae 

Tentaculana rubromaculata (Diesing, Dasybatus walga 
1803) 

Tentaculana unionifactor (Shipley & Rhmoptera javantca, Dasybatus sp , 
Homell, 1904) Qxnglymostoma concolor Larva 

in the pearl oyster (Margantifera 
vulgaris) 


Genus III Gtmnobhtnchtjb Rudolphi, 1819 

a 

Gymnorhynchus gtgas (Cuvier, 1817) Dasybatus walga Larva in Uemx- 

galeus balfoun, Pnstis cusptdatus, 
Cybiurn gutlatum, Chormemus toloo. 
Anus gagora, Chirocenlrus dorab, 
Tnchiurus savala, Serranus sp , 
Bahstes sp , Lutjanus sp , Clupea 
ihsha, Harpodon nehereus 

Gymnorhynchus malleus (Linton, Pteroplatea micrura, Dasybatus huhh 
1924) 


Genus IY Otobothbiuii Linton, 1890 
(a) Adult worms 

Otabothnum Unstowi (Southwell, Pnstis cusmdatus, Bhynchobatus djid~ 
1912) densis 


(J) Larval forms 

Otabothnum dxpsacum Linton, 1897 . Diagramma cra&sxspmum, Bahstes 

mills, Lethnnus omatus, Lutjanus 
dodecacanthus, Serranus undulosus, 
Otobothnum both Southwell, 1929 . . Cybiurn guttalum, Lethnnus omatus, 

Bahstes steUatits, Aprwn pnsti- 
poma 
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Larval foims o£ uncertain generic position 


Parasite 

Tetrarhynchus sp I Shipley & 

Homell, 1906 

T etrarhynclms sp II Shipley & 

Hornell, 1906 

Tetrarhynchus sp III Shipley L 

Hornell, 1906 

Tetrarhynchus sp IV Meggitt, 1927 
Plerocercoid larva (Southwell & 

Prashad, 1918) 

Plerocercoid larva Southv ell, 1921 


Host 

Gybium gutlatum 
Cybium gutlatum 

Chirocentrus dorab, Lutjanus annu- 
laris , Diagramma sp , Sphyrcena 
commersoni 

Hurna rhynchops (snake) 

Glupta tltsha 

Acrotmlus rabanchalu (jellyfish) 


Supei family III PHYLLOBOTHRIOIDEA, nov 
Family I Phtiioeoihkioi; Braun, 1900 
Genus I PiniLOBOiHim™ van Ben , 1850 


1 Phyllobothnum lactuca van Ben , 

1850 

2 Phyllobothnum giganteum van 

Ben ,1858 

3 Phyllobothnum vanabile (Linton, 

1889) 

4 Phyllobothnum foliatum Linton, 

1890 

6 Phyllobothnum mmulum Shipley 
& Hornell, 1906 

6 Phyllobothnum panjadi (Shipley 

& Hornell, 1906) 

7 Phyllobothnum lintoni (South- 

well, 1912) 

8 Phyllobothnum floriforme (South- 

well, 1912) 

9 Phyllobothnum tumtdum Linton, 

1922 

10 Phyllobothnum dagnalh South- 

well, 1927 

11 Phyllobothnum mxcrosomum 

Southwell L Hilmy, 1929 

12 Phyllobothnum gracile'Wedl ,1855 


Dasybatus kuhli, D walga, Galeo- 
cerdo arcticus 

Dasybatus walga 

Dasybatus Luhh, D walga 

Rhynchobatus djiddensts 

Carchanas melanoplerus 

JElomylccus maculatus, Sloasodon 
n arm an 

Rhynchobatus djiddensts, Urogymtius 
aspemmus 

Carchanas bleeheri, C Bp 

Hermgaleus balfoun 

Rlnna ancylostoma, Chiloscyllium in- 
dtcum, Galeocerdo arcticus 

Gmglymostoma concolor 

Dasybatus sp 


Species mquuendae 

1 Phyllobothnum pammicrum Ship- Carchanas mdanoptcrus 

ley & Hornell, 1906 

2 Phyllobothnum blakei Shipley & Dasybatus kuhh 

Hornell, 1906 
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Genus II. ‘EcHEN'ciBormtiuM van Ben , 1850 


Parasite 

1 Echeneibothrmm minimum van 

Ben , 1850 

2 Echeneibothrmm lumidulum (Rud , 

1819) van Ben , 1850 

3 Echeneibothrmm flexile (Linton, 

1890) 

4 Echeneibolhnum dancellatum (Lin- 

ton 1890) 

6 Echeneibothrmm trifidum Shipley 
& Hornell, 1900 


Host 

Dasybatus walga, D Luhh, Rlnno - 
ptera javanica, Carchcirias sp 
Dasybatus walga 

Dasybatus walga, D uarnak 

Rhmoplcra javanica 

Dasybatus walga 


Species mquirenda 

Echeneibothrmm simplex Shipley & Dasybatus walga 
Hornell, 1906 

Genus III MvzoPHTDi,OBOTHiiirM Shipley Hoi nell, 1906 

Myzophyllobothnum rubrum Shipley <L Sloasodon narinari, JEtomylceus macu- 
Hornell, 1900 lotus 

Genus IV Cabpoboxhhittm Shipley & Hoi nell, 190b 

Garpobothrium chiloscylln Shipley & Ghiloscyllmm mdicum, Rliynchobatus 

Hornell, 1906 djiddensis, Urogymnus asperrimus 

Genus Y Pithophortts Southwell, 1925 

Pilhophorus letraglobus (Southwell, Rhynchobatus djiddensis 
1911) 


Family II Oxchobotiibiid^ Biaun, 1900 
Genus I Onchobothrium (Rud , 1819) Blainville, 1828 

Onchobothrmm farmeri (Southwell, Dasybatus Luhh 
1911) 


Genus II Acamhoboihrium van Ben , 1850 


1 Acanthobothrmm coronatum (Rud , 

1819) van Ben , 1850 

2 Acanthobothrmm uncmalum (Rud , 

1819) van Ben , 1850 

3 Acanthobothrmm dujardmi van 

Ben , 1850 

4 Acanthobothrmm herdmam South 

well, 1912 

5 Acanthobothrmm ijimai Yoshida, 

1917 

6 Acanthobothrmm macracanthum 

Southwell, 1925 


Dasybatus Luhh, Carcharias sp 
Urogymnus asperrimus 
Dasybatus Luhh, D walga 

Dasybatus walga D sephen 

Dasybatus Luhh 

Narcme timle i, Chiloscyllium sp. 
Urogymnus sp , ’ asperrimus 
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Genus III Caletobotkbitim: van Ben , 1850 
Parasite Host 

1 CaThobothnum verticilla'um (RucL, CarcJianas sp 

1S19) van Ben , 1850 

2 CaPiobothriumeschnchU (van Ben , Dasyba f us sephen 

1S50) 

Genus IV UxctBiLOcrautis Southwell, 1925 

1 Oncibiloculans trygonis (Shipley Dasybalus scphcn, D icalga 

<L Hornell, 190G) 

2 Oncibiloculans inandleyi South- Hemigahus balfouri 

well, 1927 

Genus Y Spixiloculus Southwell, 1925 

Spmflocuhts materials Chtlo*cyUum xndicum 

Genus YI Pj,vTrBOTHtap:H Linton, 1890 
Platybothnum cernnum Lmton, 1S90 Ga^cocerdo arclxcus 

Genus YII Pedibothriusi Linton, 1909 

1 Pedibothnum globiccphalum Pnshs cuspidaius 

Linton, 1909 

2 Pedibothnum longisptnc Linton, Chiloscylhum mdicum, Galeocerdo 

1909 archcus, Rhxna ancylosloma 

3 Pedibothrium hutsoni (Southwell, Gmglymosloma concolor, Gdleocerdo 

1911) ’ arcticus, Rhino ancylosloma 

Genus YIII Yobkebia. Southrrpll, 1927 
YorJ ena parva Southwell, 1927 Chiloscylhum tndicum 

Genus IX Thtsaxocephaxtjxi Linton, 1889 

Thysanoccphalum cnspum (Lmton, Sloasodon narinan 
18S9) 

Larval forms 

Sc ole x pleuronectis Hueller, 17SS Sardmella longiccps 


Superfaimly IY LEC AXIOE PHALOIDEA, nov 
Family I Lecaxicxph viiBi Braun, 1900 

Genus I. Lecaxicephaeum Linton, 1890 

Decamcephalum pdt alum Linton, Pnshs cuspidaius, Dasybalus huhlx, 
1890 PleropJatca micrura 

Genus II Cephaxobothbitjh Shipley & Hornell, 1906 

1 Cephalobothnum adabahdis Shipley Stoasodon nannan , Pteroplaiea mic- 

& Hornell, 1906 rura, Dasybalus Jnthh 

2 Cephalobothnum abruplum South- Dasybalus J-uhh, Pteroplaiea mic- 

well, 1911 rura 

3 Cephalobothnum vanabile South- Pnstts cuspidaius, Dasybalus huhh 

well, 1911 
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Genus III Tylocephalum Linton, 1890 


Parasite 

1 Tylocephalum trygonis Shipley & 

Hornell, 1905) 

2 Tylocephalum dierama. Shipley & 

Hornell, 1906 


3 Tylocephalum translucent (Shipley 

& Hornell, 1906) 

4 Tylocephalum uamak Shipley & 

Hornell, 1906 

5 Tylocephalum mvnutum Southwell, 

1925 

6 Tylocephalum yorkei Southwell, 

1925 


Host 

Dasybatus ualga, D sp , ’ kuhli 

Dasyba’us Jcuhh, Rhynchobatus 
djiddensis, Rhinoplera jaianita, 
Mjirqantifera vulgaris (pearl 
oyster) 

Stoasodon narinan 

Dasybatus kuhli, D walga, 

D uamak 

Urogymnus sp , ? asperrimus 

Stoasodon nannari 


Species mquirendJB 

7 Tylocephalum cetobahdis (Shipley & Dasybatus walga, Stoasodon nari- 

Hornell, 1905) Shipley & Hor- nan 
nell, 1906 

8 Tylocephalum minus Jameson, Marqantifera vulgaris (pbarl oyster) 

1912 


Genus IV Adelobothbtuw Shipley, 1900 

Adelobothnum cetobahdis Shipley, Rhynchobatus djiddensis 
1900 


Genus V Bad vnobothbtuw Hornell, 1912 

1 Balanobothnum tenax Hornell, Dasyba’us ivdlga, Stegostoma ligrx- 

1912 num 

2 Balanobothnum parvum Southwell, Dasybatus sp , Galcocerdo arcticus 

1925 


Genus VI Polypocepiialus Braun, 1878 

\ 

1 Polypocephalus radtalus Braun, Dasybatus uamah, D siphen, D 

1878 kuhli 

2 Polypocepha’us pulcher (Shipley & Dasybatus sephen. 

Hornell, 1906) 


Genus VII Calycobothbium Southwell, 1911 

Calycobolhnum typicum (Southwell, Stoasodon narinan - 
1911) 


Genus VIII S rAUROBOTHBiUM Shipley & Hornell, 1905 

Staurobothrum cetobahdis Shipley & Stoasodon. narinan. 

Hornell, 1905 
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Genera of unceitain systematic position, but possibly 
belonging to the family Lecamcephalidse 

Genus I ENiociiOBOriiittUM: Shipley & Hornell, 1906 

Parasite Host 

Emochobothnum qracile Shipley & Bhmoptera javantca 
Hornell, 1906 

Genus II Discobotkriuh van Ben , 1870 

Discobothnum. cobraforme (Shipley & Stoasodon nannari 
Hornell, 1906) 


Supei family V PROTEOCEPHALOIDEA, nov 
Family Photeocephaiib j La Rue, 1911 

Genus I Proteocephaeds Weinland, 1858 

1 Proteocephalus shipleyi (Linstow, Varanus ( Hydrosaurus ) salvator * 

1903) 

2 Proteocephalus punicus (Cholod , Paradoxurus hermaphroditus 

1908) Hall, 1910 (Malayan palm, civet) 

3 Proteocephalus naice (Beddard, Naia tripudians 

1913) 

4 Proteocephalus monmgi (Fuhr- Unidentified snake 

maun, 1924) 

5 Proteocephalus beddardi Wood- Varanus bengalensis 

land, 1925 

6 Proteocephalus tignnus Woodlan 1 Bana tignna 

1925 

7 Proteocephalus ntce Verma, 1926 Rita nta 

8 Proteocephalus woodlandi Moglie, Calot.es versicolor 

1926 

9 Proteocephalus fima (Meggitt, Bhabdophis stolalus 

1927) 

10 Proteocephalus fixus (Meggitt, Bhabdophis stolalus 

1927) 

11 Proteocephalus vitellans Verma, Baganus yarrelli ( =Pimelodus 

1928 baganus) 

Species of uncertain identity 
Proteocephalus sp Southwell, 1922 Bungarus ccenileus 
Proteocephalus sp Meggitt, 1926 Bungarus fascialus 

Proteocephalus sp Meggitt, 1927 Oligodon purpurescens 


Genus IT Gangesia Woodland, 1925 

1 Gangesia bengalensis (Southwell, Ophiocephalus stnatus, Labeo rohita, 

1913) Wallago attu 

2 Gangesia macrones Woodland, Macrones seenghala 

1924 

3 Gangesia pseudeutropn Verma, Pseudeuiropius garua {—Silurus 

1928 garua) 
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1 

2 

3 


4 

6 


6 


7 

8 

9 

10 
11 


Superfamily VI TjENTOIDEA Zwicke, 1841 
Family I Ttxiid jg Ludwig, 1886 
Genus Tag via Linnaeus, 1758 


Parasite 

Tcenia solium Linnoeus, 1858 
Tamia sagmata Goeze, 1782 
Tcema hydaligena Pallas, 1700 

Tamia echinococcus (Zeder, 1803) 
Siebold, 1853 

Tamia pisifornus Pallas, 1700 

Tamia multiceps Leske, 1780 

Tcema tccmceformis (Batsch, 
1780) Wolff ,1911 

Tcenia serialis (Gervais, 1847) 

Tamia ovis fCobbold, 1809) 
Ransom, 1913 

Tamia retracla Linstou , 1903 
Tcema gaigeri (Hall, 1910) 


Host 

Adult man Larva (Cysticercus 

cellulosx) pig and man 

Adult man Larva (Cyoticercus 

bovis) cattle 

Adult dogs Larva (Cysticercus 

tenuicolhs) cattle, sheep, goats, 
and camels , the four horned 

antelope ( Telracercus quadncor- 
ms) 

Adult dogs Larva (hydatid 
ejsts) cattle, horses, shoop, 
camels, and elephants 

Adult dogs Cams aureus, Felts 
tigns, F leo, F pardus Larva 
(Cysticercus pisiformis) not re 
corded 

Adult dogs, the jackal (Cants 
aureus), ’ Fdis pardus Larva 
(Ccenurus cerebrahs) sheep, 

camels, and ? pigs 

Adult cats, Fehs vivernna . 

Larva (Cysticercus fasciolaris) 
rats 

Adult dogs Larva (Ccenurus 

serialis) not recorded 

Adult dogs Larva (Cysticercus 
ovxs) not recorded 

Adult Cams ecklom (? Vulpes 

femlatus) Larva not recorded 

Adult dogs Larva (Ccenurus 

gaigeri) goats 


Species lnqunenda? 


1 Tcema meander Lirtstov , 1903 

2 Tcenia sp Linstow, 1900 

3 Tcema sp Southwell, 1922 

4 Tcenia sp Southwell, 1922 

o Tcema sp (cystic form) Meggitt, 
1927 
YOL II 


Adult Schneider’s leaf nosed bat 
(Htpposiderms speoris) Larva : 
not recorded - 

Adult Haltaslur indus 
Adult dogs 
Adult TJrsus torquatus 
Adult Semnopithecus cnieUi^, 

Q 
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Family IX Ai-optocEJEniD.i! Ckolodkovsky, 1902 
Subfamily 1 Anoplocepha lin^e Fuhrmann, 1907 
Genus I AsopI/OCEpkaea E Blanchard, 1S4S 

Parasite Host 

1 Anoplocephala perfohata (Goeze, Horses 

1782) 

2 Anoplocephala magna (Abtldgeard, Horses and donkeys 

1789) J 

3 Anoplocephtfa mamtllana (Mehks, Horses 

1831) 

4 Anoplocephala gigantea (Peters, Rhinoceros unicornis, R sondiacus 

1856) R Blanchard, 1891 

-5 Anoplocephala manubnala Railhet, Elephas maxtmus 
Henry & Bouohe, 1914 

6. ? Anoplocephala sp Gaiger, 1915 Dogs 

Genus II Moxifzia Blanchard, 1891. 

1 Monxezia expansa (Rud , 1810) Sheep, goat, ox, and camel , hlack- 

buek (Antilopc eemcapra ) , four 
horned antilope {Teimccrcus quad 
n com is) 

2 Momezia benedem (Momez, 1879) Sheep 

Blanchard, 1891 

Genus III Cittotjejtia Riehm, 1881 

■Citiotcenia peclma*a (Goeze, 1782) .. Lepus rufiraudaius, L niqncoTh ' 

( Lepus ? hispidua) 

Genus IY Bertielea Stiles & Hassall, 1902 

i " rt 1“toiXS™2 rd ' 18911 

Genus Y Aporixa Fuhrmann, 1902 

Ap ° n ZJit^ (EaiUlet ’ 1S92) P'geons [Golumba sp ) , Platpcercus 
-oner, pennanti 

Genus VI Paeo>'ia Diainare, 1900 

Taronm columbce (Fuhrmann 1902) Pigeons 
Fuhrmann, 1918 


Subfamily 2 Th ysa .voi omx^E Fuhrmann, 1907 

Genus I Stilesia Bailliet, 1893 
1 1894 > Sh»p »■**»*« 


2 StiUsia viilaia Railhet, 1896 


Sheep 
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Genus II AvitelI/IHa. Gough, 1911 

Parasite Host 

1 Avitellina cenlripunclala (Riv , Groats 

1874) (Railliet, 1893) Woodland, 

1927 

2 Avitellina lahorca Woodland, 1927 ’ Sheop or goats 

3 Avitellina goughi Woodland, 1927 Cattle, sheep, and goat3 

Subfamily 3 Linstowina: Fubimann, 1907 
Genus I Linstowia Zschokke, 1899 
Linstowia sp Southwell, 1922 Hemxdaclylm flavivirtdts 

Genus II Oochoeistica Lube, 1898 

1 Oochorislica cryplobothna (Lm- Tree snake {Chrysopelea omata) 

stow, 190G) La Rue, 1911 

2 Oochorislica agamce Baylis, 1919 . Hemidaclylus gleadovn 

3 Oochorislica crassiceps Baylis, 1920 Calotes versicolor 

4 Oochorislica amphisbetda Meggitt, A mongoose ( Herpesles albopuncla- 

1924 fits) (1 auropunctalus) 

5 Oochorislica sigmoides Mogho,1926 Calotes versicolor 

6 Oochorislica figurata Meggitt, 1927 Crocidura murina 

7 Oochorislica fibrata Meggitt, 1927 Bcnga cyaneus 

Genus III Thysanotteuxa Beddard, 1911 

Thysanatcenia incognita Meggitt, Macropus ruficollis 
1927 


Family III DiTiiXEiDi; Fuhrmann, 1907 

Subfamily 1 Davatiseiaa. Braun, 1900 

Genus I Daiaixea Blanchaid, 1891 

Daiamca proglolhna (D&vaine, 1860) The domestic fowl. 

R Blanchard, 1891 


Genus II RAiLuiErixA Fuhimann, 1920 

Subgenus (a) Raillietma Stiles & Oileman, 1926 
{ — JZansonna Fulnmann, 1920) 

1 Railhelina (It ) telragona (Molm, The domestic fowl , Paio muheus, 

1858) P cnslalus, Francois mts vulgaris. 

2 Raillietma (R ) leptosoma (Dies , Plalucercus eximius 

1860) 

3 Raillietma ~(R 1 friedbergen (Lin- The black shouldered peacock (Paio 

stow, 1878) Fuhrmann, 1920 nignpenms) 

4 Raillietma ( R ) celebensis (Janicki, Nesocia bengalensis 

1902) 
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Parasite 

6 Railhetma (It) microscolecma 
Puhrmann, 1909 

6 Railhetma (R ) aruensis (Futir , 

1911) 

7 Raillietma (R ) cohm Baczynska, 

1914 

8 Raillietma (R ) spiralis (Baczyn- 

ska, 1914) 

9 Raillietma (R ) polychahx ICotlan, 

1920-21 

10 Raillietma (R )fuhrmanni (South 

well, 1922) 

11 Raillietma (R ) parvmncmata 

Meggitt, 1924 

12 Raillietma (R ) torquata Meggitt, 

1924 ' 

13 Raillietma {R ) nagpurensis 

Mogho, 1925 

14 Raillietma (R ) quadnleshculala 

Moghe, 1925 

15 Raillietma (R ) flaccida Meggitt, 

1926 

16 Raillietma (R ) famosa Meggitt, 

1927 

17 Raillietma (R ) flabralis Meggitt, 

1927 

18 Raillietma ( R ) celebcnsis var 

jiaucicapsufa/aMcggitt, 1927 

19 Railhetma (R ) maplestone t, n sp 


Host 

A parrot (Edectus rosatus) (=Lorius 
roratus ) , Cacatua moluccensis 
Lorius lory 

Ptcroclcs cxuslus, P arenanus 

Pigeons (Columba sp ) , Crocopus 
phcenicoplerus 
Lorms garruhis 

Crocopus phoanicopterus, C phayrei 
Ducks 

Pigeons ( Columba sp ) 

The domestic pigeon 

The red turtle dove ( CEnopopeha 
Iranqucbanca) 

The imperial sand grouse ( Pterodes 
onentahs) 

Eclectics peclorali8 ( =Lonus pec 
torahs) 

Eichoceros bicorms 

Ratlus norvegicus, Ncsocia beagalen 

318 

A macaw 


Subgenus (b) Paromella Fubrmann, 1920 


1 Raillietma ( P ) nroqalli (Modeer, 

,1790) Fuhrmann, 1920 

2 Railhetma (P ) cruciata (Rud , 

1819) 

3 Raillietma ( P ) corinna (Fuhr., 

1905) 

4 Raillietma (P ) ceylomca (Bnczyn- 

ska, 1914) 

6 Railhetma (P } tragopam (South- 
well, 1922) 

6 Raillietma (P ) facilis Meggitt, 

1926 

7 Raillietma (P ) contorta Zschokke, 

IS93 


The partridge-pheasant (Alecions 
grccca chular) 

The magpie (Ptca rushca) 

Corvus macrorhy fichus, C splendens, 
C sp 

Crocopus pJiccmcopterus , the white- 
helhed pigeon (Columba leuconota) , 
Pavo cnslalus 

A tragopan pheasant 

Tragopan satyra 

The common Indian pangolin 
( Mams penladactyla ) 


Subgenus (c) Skrjabima Fuhrman, 1920 

1 Railhetma (8 ) cesticillus (Molm, The domestic fowl 

1858) 

2 Raillietma ( S ) centropi South- The common cacoal ( Centropus 

well, 1922) rufipenms) 



AJTD HOSTS. 


229 


bubgenus ( d ) Fuln mannetta Stiles & Oileman, 192b 
( -=Johnstoma Fuhi , 1920) 

Parasite Host 

1 Railliehna ( F ) cchinobothnda The domestic fowl , the jungle 

(Megrnn, 1880) fowl {Gallos banLiva ) , G alius fer- 

ruginous 

2 Railliehna (F ) birmamca Meg- The domestic fowl 

gitt, 1926 

3 Railliehna (F ) pseudoeclnno The domestic fowl 

bothnda Mtggitt, 1926 

4 Railliehna (F ) korkei Joyeux Pigeons 

& Houdemer, 1928 

Species of Railliei in t Fulnmann, 1920 Subgenus unknown 

1 Railliehna anahna (Fuhrmann, Pigeons (Coluviba sp ) , the green 

1909) pigeon ( Crocopus gihcemcopterus) 

2 Railliehna reynoldsac Meggitt, Corvus splendens insolens 

1920 

3 Railliehna fatalis'RleggM, 1927 Nesocia bengalensie, Ratlus norve- 

gicus 

4 Railliehna flu xa Meggitt, 1927 Ratlus noriegicus 

5 Railliehna funebris’hloggitt t lQ27 Raltus norvegicus 

6 Railliehna mdicus Meggitt, 1927 Nesocia bengalensis 

7 Railhctina sp Southwell, 1922 Pigeons ( Columba sp ) 

8 Railliehna sp Southwell, 1922 Pigeons ( Columba Bp ) 

9 Railliehna sp Southwell, 1922 Crow pheasant 

10 Railliehna sp Meggitt, 1926 Gallus ferragmeus 

11 Railliehna sp paradisea Fuhr- Pigeons 

mann, 1908) 

12 Railliehna spp Moghe, 1926 The domestic fowl , Cypselus affims , 

Turtur cambayensis 

Genus III Ootugnia Diamaie, 1893 

1 Cotugma digonophora (Pasquale, DuchB, domestic fowl, and Somctt’s 

1890) jungle fowl. 

2 Cotugma fuhrmanni Bac/ynska, Pavo enstatus 

1914 

3 Cotugma brotogerys Meggitt, 19K Plaiycercus cximius 

4 Cotugma margareta Beddard, Crows ( Corvus macrorhynclms ) , a 

1916 moonal pheasant ( Lophophorus 

refulgcns) 

6 Cotugma fasligata Meggitt, 1920 Domestic ducks , a parrot (? Ptistcs 

coccmeopterus) 

6 Cotugma cuneata var tenuis Pigeonf ( Columba sp ) 

Meggitt, 1924 

7 Cotugma cuneata var nervosa Pigeons ( Columba sp ) , red turtle- 

Meggitt, 1924 dove 

8 Cotugma sem Meggitt, 1926 Plaiycercus eximius 

Subfamily 2 Ophiiyocotyljn^e Fuhrmann, 1907 

Genus I Othuyocotyle Fins, 1870 

Ophryocotyle zeylamca Linstow, 1906 The Ceylonese hornbill ( Lopkoceros 

gmgalensis) 
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Family IV Hymenodepididje Railliet & Henry, 1909 
Genus I. Hyhenodepis Weinland, 1858. 

Parasite Host 


1 Hymenolepis dimmuta (Rudolphi, 

1819) 

2 Hymenolepis lanceolaia {Bloch, 

1782) Weinland, 1858 

3 Hymenolepis murina (Dujardin, 

1846) R Blanohard, 1891 

4 Hymenolepis fusa (Krabbe, 1869) 

Fuhrmann, 1906 

6 Hymenolepis epmosa Lmstow, 
1906 

6 Hymenolepis septaria Lmstow, 

1906 

7 Hymenolepis clausa Linstow, 

1906 

8 Hymenolepis ruqosa Clerc, 1906, 

Tar birmanica Meggitt, 1924 

9 Hymenolepis tempi (Southwell, 

1921) Mayhew, 1925 

10 Hymenolepis farcimmosa (Goeze, 

1782) 

1 1 Hymenolepis gracilis (Zeder, 1803) 

Cohn, 1901 

12 Hymenolepis sphenocephala (Ru- 
dolphi, 1809) Fuhrmann, 1906 

13 Hymenolepis coronula (Dujardm, 

-1846) Cohn, 1901 

14 Hymenolepis liguloides (Gerrais, 

1847) 

16 Hymenolepis furcata (Stieda, 

1802) 

16. Hymenolepis medici (Stossich, 
1890) Fuhrmann, 1900 

17 Hymenolepis megalorchis (Lube, 

- 1898) 

18 Hymenolepis simplex Fuhrmann, 

1906 

19. Hymenolepis zosteropis Fuhrmann, 
1918 


20 Hymenolepis annandalei South- 
well, 1922 


Rats 

The black Australian swan (Chenopis 
atrala) 

Rats, man 

Larus brunneicephalus 

The painted snipe (Rostratula capen- 
sis) 

Upupa ceylonensis 

The whistling teal ( Dendrocygna 
javanica) 

Pigeons ( Golumba sp ) 

The little cormorant ( Phdlacrocorax 
ntger) 

Corvus umcrorhynchus, Acndoihere* 
tnshs , A alboctnclus 

Crocopus phccmcoplerus , the tufted 
duck (Nyrcca fultgula ) , Phcenx- 
copterus roseus , domestic duoks 

Pigeons ( Colomla sp ) 

Domestic duoks 

The flamingo ( Phcemcopterus roseus ). 

Crocxdura munna 

Peltcanus phthppensis 

The flamingo (Phamcopl€fus roseus ). 

Tadoma comuta 

The white cheeked bulbul ( Cnmger 
fiaveolus , the green magpie (Cisco 
chmensis) , the eastern baya 
(Ploceus passermus ) , the crested 
bunting ( Melophus melanicterus) , 
the tree pie ( Dendrociita sp ) , 
the golden backed woodpecker 
( Brachyplemvs aurantius) , the 
laughmg thrush { Trochalopterum 
meridionale ) , the magpie (Pico 
rushca) 

The black tailed godwit (Limosa 
belgica) 
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Parasite Host 

21. Hymenolepis ruslica Mcggitt, The domestic fow 1 

1926 

22 Hymenolepis ficticia Meggitt, The pelican 

1927 

23 Hymenolepisminulissima'hleggitt, Crocidura murma 

1927 

24 Hymenolepis sohlaria Mcggitt, Crocidura murma 

1927 

25 Hymenolepis phalacrocorax Wood- The large cormorantJ(Phahicrocorax 

land, 1929 carbo) 

26 Hymenolepis clerci (Clerc, 1906) Passer montanus 

Fulirmann, 1924 

27 Hymenolepis capillaroides Fuhr- Snipe 

mann, 1906 

Doubtful species 

Hymenolepis sp ( collaris Batscli, Anas pcccilorhyncha 
1786)l i ’uhrmann,1908(=fl r sinuosa 
Cohn, 1901) 

Hymenolepis fasciata (Rud , 1810, Ducks 
’ Krabbe, 1869) 

Hymenolepis sp ’ {mici ocephala Rud , The white stork ( Cicoma alba) 

1819) Fulirmann, 1906 / 

Hymenolepis sp Gaiger, 1915 Dogs 

Hymenolepis Bp Souths ell, 1916 The domestic fowl ( Pendrocilta sp ) 

Hymenolepis sp Southwell 1916 The black Australian sw an {Chenopis 

alrata) 

Hymenolepis sp Southw ell, 1916 The woodpecker ( Chrysophlegma 

flavinucha) 

Hymenolepis sp (’ asymmelnca) Ruhr- The red billed blue magpie ( Urocissa 
mann 1918 occipitalis) 

Hymenolepis sp Southwell, 1922 Embenza luleola 

Hymenolepis sp Southwell, 1922 Phalacrocorax carbo 

Hymenolepis sp Southwell, 1 Q 22 A magpie ( Copsychus saularis) 

Hymenolepis sp Southwell, 1922 Snipe 

Hymenolepis sp (’ murma or dimi- Rats 
nuta) Moghe, 1926 

Hymenolepis sp Joyeux &, Houdemer, Pigeons 
1928 


Subgenus Echmocotyle Blantliaid, 1 S91 

1 Echmocotyle rosseten Blanchard, Domestic ducks 

1891 

2 Echmocotyle uralensis Clcrc, 1902 Snipe Capella sp ) 

Genus II Fimjuhiabia Fiohlicli, 1802 

Fimbrianc fasciolar is (Pallas, 1781) Fuhgula cnstata , domestic ducks 
Wolff ,1900 
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Family V. Dixepidid.® Bailliet & Henry, 1909 
Subfamily 1. Dilepidin a-. Fuhimann, 1907. 

Genus I Dilepis Weinland, 1858 

Parasite Host 

1 Dtfopis campylan crist rota (Wedl, Paddy-bird (Hcrodxas garzella) , 

1856) Fuhrmann, 1908 Pond heron (Ardcola grayt) 

2 ? Dilepts sp Tree pie ( Dendrocxtta lexicogaster) 


Genus II Lateuipohus Fuhrmann, 1907 
Lalertporus spmosus Fuhrmann, 1908 Ardea purpurea 


Genus III Choanotjenia Kailliet, 1896 

1 Choanotamta tnfundxbulxformts The domestic fowl 
(Goeze, 1782) Kailliet, 1896 

2. Choanotaenta decacantha Fuhr- Smpo ( Capdla sp ) 

mann, 1913 

3. Choanotamta barbara Moggitt, Passer montanus 

1926. 

4. Choanotaenta galbuloc (Zeder, 1803) Crow ( Corvus splendens t nsoltns) 

Cohn, 1899 

6. Choanotaenta magntcirrosa Meggitt, Acndotheres tnstxs 
1926 

6. Choanotamta sp Southwell, 1922. . Totanus hypoleucos 


Genus IV Anomotjsma Colin, 1900 

1 Anomotcenia volvulus (Lins tow, The yellow -wattled lapwing (iota- 

1906) Fuhrmann, 1908 pluvxa vialabartca) 

2 Anomotaema acollts Fuhrmann, Ciiculus tartus 

1907 

3 Anomotcenia 1 construUa (Mohn, Crows 

1858) Cohn, 1906 

Genus V Am(l:bot.s:nia Cohn, 1899 

Amoebotcenxa sphenoides (Linstow, The domestic fowl (Gallxis ferru • 
1872) gineus) 

Genus VI Pahtihostkum Fuhimann, 1907 
Parvt rostrum magntsomum,n sp A vulture 


Genus VII GniPomnNciius Nonmann 1832 

Gryporhynchus pusillvs Nordmann, A pond heron (Ardcola grayt) 
1832 

Genus VIII Pentokchis Meggitt, 1927 
Pentorchts archvs Meggitt, 1927 Ur sits medayanus 
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Genus IX Deltoceras Meggitt, 1927 
Parasite Host 

Deltoceras orntthius Meggitt, 1927 Urocissa occipitahs 

Genus X Ciclohciudv Fulirmann, 1907 

Cyclorchtda omalancrislrota (Wcdl, A spoon bill ( Platalea sp ). 

1856), Fuhrmann, 1907 

Subfamily 2 Dipylidiika. . Stiles, 1896 
Genus I Dipiliditjm Leuckart, 1863 

1 Dipyltchum camnum (Linn ,1758) Cats and dogs, Felts vtvemna, 

Uyccrta strtala , a Himalayan 
palm oivet ( Paradoxurus grayt) 

2 Dtpyltdtum geriatst Setti, 1895 Felts viverrma, a Malayan palm- 

civet (Paradoxurus hermaphrodt- 
ticus) 

3 Dtpyltdtum sexcoronalum Ratz, Dogs 

1900 

4 Dtpyltdtum sp Gaiger, 1915 Dogs 

Genus II Monopilidium Fulnmann, 1899 
Monopylidtum chandlert Moghe, 1925 Sarcogrammus tndtcus. 

Genus III Southwellia Moghe, 1925 

Southicellia galltnarum (Southwell, The domestic fcwl 
1921) 


Genus IV Prochoanotaima Meggitt, 1924 

Prochoanotcenta microsoma (Southwell, The eastern baya ( Ploceus alrtgula ) , 
1922) the crested bunting (Melophus 

melantclerus) 

Genus V Malika Woodland, 1929 

Malika cedtcnemus Woodland, 1929 The stone curlew ((Edtcnemus scolo 

pax ) 

Subfamily 3 Pauu tehi a in a: Ransom, 1909 

Genus I Metroliasthes Ransom, 1900 
Metrohasthes lucida Ransom, 1900 The domestic fowl 


Genus II Rhabdometra Cholodkovsky, 1906 

1 Rhabdometra tomica Cholodkovsky, The painted partridge ( Francoltnus 

1906 pictus) 

2 Rhabdometra dendrocttla Wood- Dendrocilta rufa 

land, 1929 
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Family YI Mesocestoidida: Fuhrmann, 1907 
Genus I Mesocestoides Yaillant, 1S63. 

Parasite. Host 

1 Mesocest-oides hneaius (Goeze, 1782) Felts ttgns , dogs 

Railliet, 1893 

2 Mesocestoides mesorchis Cameron, The Tibetan fox ( Vulpes ferrilatu-s) 

1925 


Larval Cestodes. 


Dithtbiditjm Itud , 1819 ( = Piestoctstis Diesing, 1850). 


1 Dithyridium sp Meggitt, 1927 

2 Dithyridium sp Meggitt, 1927 

3 Dithyridium sp Meggitt, 1927 

4 Dithyridium sp Meggitt, 1927 
6 Dithyridium sp Meggitt, 1927 


Bhabdoplns slolaius 
Dichoceros bicomis 
Ophites gar a 
Bungarus multicmctus 
Oligodon purpurescens. 


Family Y1I Nematotjeniid^: Lube, 1910 
Genus Nehatot.22NIa Luhe, 1899. 

? Ncmatetcchia dispar (Goeze, 1782). . Bufo melanostictus, B sp 


Family YIII AitABIlIlBi Fuhrmann, 1908 

Genus Amabilia Diamare, 1893 

Amabxha lamelligera (Owen, 1832, The flamingo {Phcenxcopterus rosevs) 
? 1835) Diamare, 1893 


Family IX AcoiEiDiE Hansom, 1909 

Genus I Diploiosthe Jacobi, 1S96 

Diploposthc Iccvis (Bloch, 1782), Nett a rufina , the tuftedduck (Nyroca 
Jacobi, 1896 fuligula), N fermo, 1 Strepsilas 

mterpres 


Genus II GisoctELiA Fuhrmann, 1899 

Gyrocmha paradoxa (Linstow, 1906) The lesser sand plover (Olareola 
Fuhrmann, 1908 lactea=z2Egiahlts mongohca) 


Family X Tetbabothbiid-E Linton, 1891. 

Genus Tetbabotbhitjs Eudolplu, 1819. 

Tetrabothrms crostris (Lonnberg, Sterna bergi. 

1889) Fuhrmann, 1899 
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Family XI DiffiOouESTiDJ, nov 
Genus Dhecocestus Fuhrraann, 1900 

Parasite Host 

JDicecoceslus nova: guinea’ Fuhrmann, The little grebe (Podiceps albipenms) 
1914 


Geneia of unceitain systematic position 

Genus I Echinobothbitjm: van Beneden, 1850 

1 Echvnobothnwn lypus van Ben , Stoasodon narman 

1850 

2 Echmobothnum ajjine Diesmg, Carcharias sp , likina halavi 

1863 

3 Echmobothnum rhmoptera Shipley Rhmoptera gaianica 

&. Hornell, 1906 

4 Echmobothnum longicolle South- Dasy bolus Luhli 

well, 1925 


Genus II Pillersia Southwell, 1927. 

Pillersia awc.ni Southwell, 1927 TJrogymnus aspernmus 

Genus III Discocephalbm Linton, 1890 
Discocephalum pileatum Linton, 1890 Carcharias gangeheus 

Genus IV Diagonobothridm Shipley & Hornell, 1906 

Diagonobothnum asymmclrum Shipley jEtomylams maculatus 
& Hornell, 1906 


Worms of 

1 Cestoda sp Southwell, 1922 

2 Cestoda sp Southwell, 1922 

3 Cestoda sp Meggitt, 1926 

4 Cestoda sp Moghe, 1926 , 

6 t Cysticerci Shipley, 1903 


unceitain identity 

Lons gracilis 
Sterna fluviatilis 
Corvus splendens t nsolens 
Unidentified snake 
. Cervus axis 
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CLASSIFIED LIST OF CESTODE HOSTS 


PRIMATES 

Man 

Teem a solium, T saginata, 
Cysticcrcus cellulosse, Hy- 
menolepts munna {=H nano) 


Simia salyrus 

Bertiella studen 


Semnopithecu8 entellus 

Tceiua sp (larva) 


Hylobates hoolocL 

Bertiella sluderi 

CARNIVORA 

Dogs 

Tcrma hydaligena, T pistformts, 
T outs, T multiceps, T. 
senalis, T gaigen, T echino- 
coccus, Mcsoceslotdes hneatus, 
’ Ilymenoleptsap , Dipyltdium 
cantnum, D sexcoronatum 


Cats 

Toema lermaformis, Dipyltdium, 
cantnum, Dibolhrtocephalus 
felts 


Fdis vivemna . 

Tcrma tcemoeformis, Dipyltdium 
cantnum, D gertatst 


Felts Ugris 

Dibotkriocephalus felts, Bothrt- 
chutn ptlhoms. Teem a ptst- 
formts, Mesoceslotdes hneatus 


Felts leo 

Tcema pistformts 


Felts pardus 

Dibothrtocephalvs felts, Tcema 
pistformts 


Felts nebulosa 

Dibolhrtocephalus felts 


Felts bengalensts 

Dibolhrtocephalus sp 


Black leopard ( Felts 
melas 

Dibothnocephalus sp 


Paradoxurus herma 

Proieocephalus puntcus, Dipy- 


phrodthcus 

ltdium genaist 


Paradoxurus grayi 

Dipyltdium cantnum, Dibothno- 
cephalus sp 


Ilcrpestes auropunc 
tatas 

Oochorislica amphisbeleta 


Herpestes albopunclatus Sparganum sp 
(- 1 auropunclalus) 


Hycena striata 

Dipyltdium cantnum 


Cants sp 

’ Anoplocephala sp 


Cams eel lom( P Vulpes 
feminizes ) 

Tcema reiracta 


Cants aureus 

Tcema pistformts, T mitUiceps 


Vulpes ferrilatus 

Mesoceslotdes mesorchis 


Ursus torguatus 

Tcema sp 


Vrsus malayanus 

Penlorchts archus 


Paradoxurus herma 
phrodiltts 

Proieocephalus puntcus 

INSECTIV ORA 

Croctdura munna 

Oochonstica jlgurata, Tlymeno 
lepis sohtana, II mtnuhssima 
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CHIROPTERA 

Hipposidems speons 

Tcema meander 

RODENTIA 

Rattus norvegicus 

Raillielina ( R ) celebensis var 
paucicapsulata, R fatalis, R 
Jluxa, R funebns 


Nesocia bengalensis 

Raillielina ( R ) celebensis var 
paucicapsulata, R fatalis, 
R mdica 


Rats 

Cysticereus fasciolaris, Hymeno- 
lepis diminula, H murma 


Lepus ruficaudatus 

Citlolamia pechnata 


Lepus nigricolhs 

Cittotoenia pechnata 


Lepus ? hispidus 

Citlotcema pechnata 

UNGULATA 

Elcphas maximus 

Anoplocephala manubriata 


Equus caballus 

Anoplocephala perfohata, A 
magna, A mamillana, Echino 
coccus (larva) 


E quits liemtonus 

Anoplocephala magna 


Rhinoceros unicornis 

Anoplocephala gigantea 


Rhinoceros sondiacus 

Anoplocephala gigantea 


0\ 

Momezia expansa, Avitelhna 
gought, Cysticereus bovis, Cys- 
ticercus tonmcollis. Echino- 
coccus (larva) 


Bos grunniens 

Momezia sp 


Sheep 

Momezia benedeni, Slilcsia glo 
bipunctata, S villata, Avitcl- 
lina gought, Cysticereus tenui- 
collis, Ccenurus ccrebralis, 
Echinococcus (larva) 


Sheep or goat 

Avitelhna lahorea 


Goat 

Momezia expansa, Shlesia glo 
bipunctata, Avitelhna cenln- 
punctata, A gought Cysti 
cercus tenuicollis, Ccenurus 
gaigen 


Anhlope cervicapra 

Momezia expansa 


Tetracercus quadri- 

Momezia expansa, Cjsticercus 


corms 

tenuicollis 


Camel 

Momezia expansa, Cysticorcus 
tenuicollis. Echinococcus 

(larva) 


p >g 

Cysticereus celluloste 


? Sus cnslatus 

Ccenurus cerebrahs 

EDENTATA 

Mams penladaclyla 

Raillielina (P ) contorla 

MARSUPIALS. 

Macropus rujicollis 

Thysanotcxnta incognita 

BIRDS 

Urocissa occipitalis 

Deltoceras omithius, Uymeno- 

Order I 

lepissp (? asymmelnca) 

Passeres 

Ploceus alngula 

Prochoanolamia microsoma 


Ploceus passermus . . . 

Hymenolepis zosteropis 


Passer monlanvs 

Hymenolepis clerci, Choanotcenia 
barbara 
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BIRDS ( coni ) 
Order I 
Passeres 
( cont ) 


Order II 

CORAOIIFORMES 


Order HI 
Accipitres 

Order IV 
Coi/omba: 


Dendrocitta leucogaster 
Dendrocitta rufa 
Dendrocitta spp 

Corvus splendens in 
solens 

Corvus splendens 
Corvus macrorhynchus 

Corvus sp 
Finch 

Acndotheres tnstis 

Acridotheres albo- 
cmclus 
Crow 

Cnn iger fiaveolus 
Cissa clnnensis 
Trocalopterum meridi- 
onale 

Pica rushca 

Copsychus saulans 
Emberiza luteola 
Cypselus affinis 


Dilepis sp 

Rhabdometra dendrocitta 
Hymenolepis zosteropis, Hy- 
menolepis sp 

Ohoanotmma galbuloe, Railliettna 
reynoldsce 

Railliettna ( P ) corvma 
Hymenolepis farcimmosa, Rail- 
liehna (P ) corvma, Cotugnia 
margareta 

Railliettna (P ) corvma 
Choanotmma barbara 
CJwanotcema magmcirrosa, Hy- 
menolepis farcimmosa 
Hymenolepis farcimmosa 

Anomotcema ? constncta 
Hymenolepis zosteropis 
Hymenolepis zosteropis 
Hymenolepis zosteropis 

Hymenolepis sphenocephala,Rail - 
lietma (P ) cruciata 
Hymenolepis sp 
Hymenolepis sp 
Raillieti na sp 


Dichoceros bicomis 
Dichoceros bicomis 

Cuculus vanvs 
Brachyptemus auran- 
tius 

Upupa ceylonensis 
Chrysophlegma flam- 
nucha 

Centropus rufipenms 
Lopkoceros gmgalensis 


Sparganum sp 

Dithyridium sp II , Railliettna 
(R )flabralis 
Anomotcema acollis 
Hymenolepis zosteropis 

Hymenolepis seplana 

Hymenolepis sp 
Railltelina ( S ) centropi 
Ophryocolyle zeylanica 


Haliastur mdus Tcenia sp 

Vulture Parviroslrum magnisomum 


Pigeon 


Columba leuconota 
Columba spp 


Hymenolepis sp , Railliettna 
(R ) spiralis, Railliettna (R ) 
nagpurensts, Railliettna (F ) 
lorkei 

Railltelina (P ) ceylonica 
Aporma delafondt, Paronta col- 
umbce, Hymenolepis spheno- 
cepkala, H rugosa, Railltelina 
anatma, Railltelina sp , Rail- 
lietma sp paradtsea), Ratl- 
lieltna {R ) torquata, Cotugnia 
cuneata var tenuis, C cuneala 

var nervosa 

/ 
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BIRDS (coni ) 
Order IV 
CoLTTHBJE 
(cont ) 


Order V 

PsiTTACITORMES 


Order VI 
Pterocletes 

Order VII 
Galling 


Crocopus phccm- Hymcnolepis gracilis, Railhetma 

copterus ( R ) spiralis, Railhetma (R-) 

fuhrmanm, Railhetma (P ) 
ceylomca, R anatvna 

Crocopus phayrei Railhetma ( R ) fuhrmanm 

(Enopopeha iranque- Railhetma ( R ) quadriteshculata 

banco 

Tnrtur cambayensis Railhetma sp 


Platycercus pennanti 
'Platycercus eximius 

Eclectus rosalus 
( = Lorius roratus) 
Eclectus pccioralis 
(—Lorius pcdorahs) 
Cacatua moluccensts 
Lorius lory 
Lorius garrulus 
Pttstes coccineopterus 
A macaw 
Pterocles cxustus 
Plerodes arenarius 
Pterocles orientahs 
Domestic fowl 


Gallus fenugmeus 


Gallus sonnerati 
Gallus ban) na 
Gallus sp 

Francohnus pictvs 
Francohnus vulgaris 
Pavo muhcus 
Pavo cnstatus 


Pavo nigripennis 
Alectoris grceca 
Crow pheasant 
Trajopan sp 
Trajopan satyra 
Somett’s jungle fowl. 
Lophophorus refulgens 


Aporma delafondt 
Railhetma (R ) leptosoma, 
Cotugnia brotogcrys, C sent 
Railhetma (R ) microscolccma 

Railhetma ( R )fmnosa 

Railhetma (R ) microscolccma 
Railhetma (R ) aruensis 
Railhetma (R ) polychalix 
Cotugnia fasligata 
Railhetma(R )mapleslonet,n sp 
Railhetma (R ) cohnt 
Railhetma ( R ) cohnt 
Railhetma ( R ) flacctda 
Choanotccm a in fundi buhformis, 
Hymcnolepis nistica, South- 
ttclha galhnarum, Metro 
hasthes lucida, Railhetma (R ) 
telrajona, Amocbotccma splie 
iimdes, Datamea proglotlma, 
Railhetma (S ) cesticillus, R 
( F ) echmobothnda, R (F ) 
birmamca, R (F ) pseudo- 
echmobolhnda, Cotuqnia digo 
nophora 

Amocbotcema sphenoides, Raillie- 
tina (F ) echmobothnda, Rail- 
hetma sp 

Railhetma ( S ) cesticillus 
Railhetma (F ) echmobothnda 
Hymcnolepis sp 
Rhabdometra tomica 
Railhetma (R ) tetragona 
Railhetma ( R ) tetragona 
Railhetma (R ) tetragona, R 
( P ) ceylomca, Cotugnia 
fuhrmanm 

Railhetma (R ) fnedbergeri 
Railhetma (P ) urogalh 
Railhetma sp 
Railhetma ( P ) tragopani 
Railhetma ( P ) facilis 
Cotugnia dtgonophora 
Cotugnia margareta 
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BIRDS (covt ) 
Order VIII 
Ghallje 

Rostraiula capensis 

Hymenolepis spmosa 

Order IX 

Sarcogrammus mdicus 

Monopylidium chandleri 

ChARADRITFOPvMES 

Snipe ( Capella sp ) 

Hymenolepis capillaroides, Ecln- 
nocotyle uralensis, Ckoano- 
tcenia decacantha 


Snipe 

Hymenolepis sp 


Toianvs hypoleucus 

Choanotmma sp 


Lobtpluvia malabanca 

Anomolamia volvulus 


Limosa bdgica 

Hymenolepis annandalei 


Lams brunneicephalus 

Hymenolepis fusa 


(Edicnemus scolopax . 

Maliha (edicnemus 


? Sirepsilas interpret . 

Diploposthe loevis 


Glareola lactea ( = JEgia- 
litis mongolica) 

Gyroccelia paradoxa 


Sterna bergi 

Tetrabothrius erostris 

Order X 

Pclicanus philippensts 

Hymenolepis media 

Steg opo d es 

Pelican 

Hymenolepis ficticia 


Phalacrocorax ntger 

Hymenolepis lempi 


Phalacrocorax carbo 

Hymenolepis sp , Hymenolepis 
phalacrocorax 

Order XI 

Plalalea sp 

Cyclorchula omalancnslrota 

Herodiohes 

Herodtas garzelta 

Dxlepis campylancnstrota 


Ardeola grayi 

Dilepis campylancnstrota, Gry- 
porhynchus pusillus 


Ardea purpurea 

Latenporus spmosus 


Ciconia alba 

Hymenolepis ? nncrocephala 

Order XII 

Plioenicopleru8 roseus 

Hymenolepis liguloides, H mega 

Phcenicofteri 


lorchis, H gracilis, Amabilta 
lamelligera 

Order XIII 

Domestic ducks 

Echmocolyle rosselen, Fimbn 
aria fasciolaris, Hymenolepis 
sphenocephala, H coronula, 
H 1 fasciata, H gracilis, Rail- 
hehna (I? ) parmuncmata, Co 
iugnia digonophora, C fasti- 
gala 

Anseres 



Fuhgula crislala 

Ftmbnaria fasciolaris 


Tadoma comuta 

Hymenolepis simplex 


Anas pcecilorhynchus 

Hymenolepis sp (? collans) 


Chenopis atrata 

Hymenolepis lanceolata, Hymeno 
lepis sp 


Dendrocygnxa jaiamca 

Hymenolepis clausa 


Nyroca fuligula 

Hymenolepis gracilis, Diplo- 
posthe Icevts 


Nyroca baen 

Diploposthe lecvis 


Nyroca fenna 

Diploposthe leais 


Netta mfina 

Diploposthe leans 

Order XIV. 

Podtceps albipenms 

Dioecocestus novee guineas 


Pygopodes 
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REPTILES 

Squamata 


AMPHIBIANS 

Ecaudata 


FISHES 

CAKCHABIIDiE 


Hcmidaclylus flavi- 
vmdis 

Hcmidaclylus glcadovn 
Calotes vetsicolor 


Chrysopelea 01 nata 
Rhabdophis slolaltis 

Ophites jaia 
Buuyarus muUicinctus 
Bungarus cceruleus 
Biingat us fasciahts 
Ohgodoa purpuresccns 

Boiga cyaneus 
Python reticularis 
Python mohirus 
Tiopidonotus sp 
Varantts bengalensis 

Varanus cxacanthe 
viaticus 

T aranus saliator 
I at anus sp 
Kaia inpitdians 
II lima rhynchops 
Unidentified snake 

Rana Ugrina 

Bufo melanoshctus 
Carcharws gangelicus 


Carcharias mclano 
ptervs 

Carcharias bled cri 
Carcharias spp 


Hcnugaleus balfoun 


Galeocerdo arcticus 


Linstouna sp 

Oochonslica agama, 

Oochorisltca crassiceps , O sig- 
moides, Pioteoccphalus wood- 
landi 

Oochonslica cryptobothnum 
Dithyridium sp I, Pioteo- 
ceplialus fima, P fivus 
Ditliy ndium sp III 
Dithyridium sp IV 
Proteocephalus sp 
Proleocephalus sp 
Dithyridium sp V, Proteo- 
cephalus sp 
Oochonslica fibrala 
Botliridium pithonis 
Bothridium pillioms 
Dibothriocephalus leptans 
Duthiersia Jhnbnata, Proleo- 
cephalus beddardi 
Duthiersia Jimbriata 

Proteocephalus skipleyi 
Duthiersia Jimbriata 
Proteocephalus naicc 
Tetrarhynchus sp IV 
Proteocephalus monnigi 

Dibothriocephalus ranarum, Pro- 
teocephalus txgrmus 
- Nemalotccnia dispar 

Tenlaculai in gangelicus, T ihsha, 
Tetrarhynchus periderccus, 
Discoccphalum pilealum 
Tentacularia carcharidis, Phyllo- 
buthrium minutum, P pam- 
imcrum 

Phyllobothnum jloriforme 
Tentacularia mvnula, Acantho- 
bolhrnnn coronatum, Callio- 
bothnum terticillalum, Eche 
veibolhnum minimum, Phyllo- 
bothnum flonjorme, Echino- 
bothnum affine 

Gymnorhynchus gigas, l/ncibi- 
loculans mandlcyi, Phyllobo- 
thnum tumidum 

Tentacularia macropora, Plata - 
bothrium ceninum, Pedt- 
boihTinm long) spine, P hut- 
son i Phyllobothnum lactuca, 

P ragncMi, BalanoLo'^num 
parium 


TOL II 


It 
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FISHES ( cont ) 
Soyujtd^: 


Pristidje 


HHTNORATIDiE 


Torpedinib^e 

Dastbatidje 


Ginglymosloma con - Tentacularia vmonifactor, Tdra 

coloi rhynchus perideraus, T ship 

leyi, T ccylomcus, T mnthen, 
Pedibothrnnn hutsoni, PhyUo 
bolhiium microsonnun 

Slegos'oma tignnum Tentaculana macroporo , Ilalano 

bothrium tenav 

Chiloscylhum rndicum Pedibothrium longispine, York 

ena pari a, Phi/JIobothrium 
dagnalli, Carpobolhnvm chtlo 
scylln, Sptmlocuhis mavensis 

Chiloscylhum sp Acanthobotlirium ijimai 


Prishs cuspidatus Gymnorhynclius gigas, Otobo 

tin mm hn&towi, Pedibothrium 
qlobiccphalum, I ecanirepha 
lum peltatum, Cephalobolhrium 
tanabtle 


Rhyncliobalus djid- 
dcnsis 


R Inna ancylostoma 
Rhnia halav 


Tentacularia macroccphala, T 
rhynchobalidis, T leucome 
lanu, T spmnhfcra, T rossi, 
T miclncc, Tetrarhynchus 
fierdmam, Olobothrium 1ms 
tom, Adelobothnum cctobahdis, 
Carpobothrium chiloscyllu, 
Pilhophorus telraglobus, Plujl 
lobotluium fohatum, P Un 
tom, Tylocephahnn dierama 
Pedibotlnium longispine, P lint 
som, Phyllobothrium daynalh 
Tentacvlai m minula, Echvno 
bothrium affine 


Narcme timlci 


Acanthobotlirium ijimai 


Urogymnus as pci 
nmits 


Urogymnus sp 5 
Dasybatus kuhh 


Dasybalus Bp (? kuhh) 


Acanthobotlirium coronalum, 
Phyllobothrium lintom, Car 
pobolhuum chiloscyllu, Pil 
lersia otoeni 

Acanthobothrium macracanthum , 
Tylocephalum mmutiim 
Tenlaculvria macroccphala, T 
leucomelana, T rossi, T 
michice, Gymnorhynchus mal- 
leus, Onchobothrium farmert, 
Acanthobotlirium coronalum, 
A uncinatam, A herdmani, 
Phyllobothrium lacluca P 
blalei, P tanabile, Echcnc i 
bothrium minimum, Jjccamcs 
phalum peltatum, Cephalobo 
thnum cctobahdis, C abruplum, 
G tanabile, Tylocephahnn 
dtcrama, T uarnal. Poly 
pocephrtlus radiatus, Echmo- 
bothrium longicollc 
Tylocephcdum trygoms 
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FISHES (coni ) 

Dasybatid-e 

( CO lit ) 


Myxiobatid^e 


StLTTKIDiE 


Dasybaius sephen 


Dasybaius uarnal 


Dasybaius ivalga 


Dasybaius sp (?walga) 
Dasybaius sp 

Tcciuura melanospila 
Pteroplalea mxcrura 

JEtomylceus maculalus 
Jthmoptera jaiamca 


Sloasodon nannan 


Clctnas balrachns 
J lacroncs aor 


Tentacularia leucomelana, T. 
jolinstonci, T vnchtce, T 
obesa, Aranthobollinum dujar 
dim, Calhobolhrmm eschncfitx, 
ZJncibilocularis trygoms, Poly 
pocephalus radiatus, P pulcher 

Tcntaculana macropora, Echenci 
bothrium flexile, Tylocephalurn 
uamak, Polypocephalus null 
alus 

Tcntaculana longispma, T via 
crocephala, T rossi, T rubro 
maculata, Tetraihynchus equi- 
dentatus, T hcrdmam, Gymno 
ihynchvs gigas, Acanthoboth 
num vncinatum, A dxtjar- 
dini, bncibilocularis trygoms, 
Phyllobothrium lactuca, P 
giganteum, P vanabile, 
Echcneibothrium minimum, 
E flexile, E tnfidnm, E sim 
plex, E lumxdulum, Tylo- 
cephalum trygoms, T uarrtal, 
T cclobahdis, Balanobothrxum 
tenar 

Tentacularm bxnunca,T unxom- 
fl actor 

Tentacularm macropora, Balano- 
bothnum parvum, Phyllo 
bothrium gracxle 

Tetrarhynchus minimus 

Gymnorhynchus malleus, Lecani- 
cephalum pellalum, Cephalo- 
bothrium cetobatidis, G abrup- 
tum 

Phyllobothrium panjadi, Myzo- 
phyllobothnum rubram, Dm 
gonobothrium asymmetrum 

Tenlacu larm union ijacloi , Echen- 
eibothnum minimum, E can 
ccllalum, Tylocephalurn die 
rams, Emochobolhrium gracile, 
E rhinoptera 

Tentaculana cdobaiidis, T rossi, 
Thysanocephalum enspum, 
Phyllobothrium panjadi , My~o 
phyllobothrium rubrtim, Cepha 
lobothnum cetobatidis, Tylo 
eephahim trandveens, T 
yoilci, T cctobatidis, Calyco 
bothrium typirum, Stauroboth 
num crtobatidis, Discobothnuv 
< obraforme, Echinobothrium 

lypus 

Caryaphyllccus milieus 

Amphihna paraqonopoia 

B 2 
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FISHES (cont ) 
SiLTmiD-s: 

( cont ) 


Ofhiooephalid^: 

CYPKINTOiE 

Chirocentredje 

CLTTFErDiE 

SCOPELIDAE 

Fercuj^: 


Squajupin^tes 

SPAEroAS 

Tp.icHnrRiDa;. 


Macrones seenghala 

Rita nla 
Arms gagora 
Barganus yarielli 

Wallago attu 
Pseudeutropius garua 


Amphilma paragonopora, Gan - 
gesm macrones 
Pioteocephahis nice 
Gymnorhynchus gigas 
Protcocephahis utellaris, Am- 
philnta paragonopora 
Gavgesia bengalensis 
Gangesia pseudeulropii 


Ophtocephalus sti talus Anctstroc-ephalus sp , Gangesia 

bengalensis 

Ophioeephalus maruhvs Bothriocephalus pycnomerus 


Labeo rohita 


Labeo calbasu. 
Nemachilus rupicola 
Eabora daricomus 


Ligula inlesttnahs, Ancistroce 
plains sp , Gangesia bengal- 
ensis 

Ligula inlesttnahs 
Ligula mtcsltnahs 
Ligula sp 


Chirocenli us dorab 

Sardmella longieeps 
Clupea iltsha 

Harpodon n eh e reus 


Gymnorhynchus gigas, Tetra- 
ihynchus sp III 

Scolox pleuronectis 
Tenlaculana ihsha, Gymnorhyn 
chus gigas, Plerocercoid larva; 

Gymnorhynchus gigas 


Serranus undldosus 

Serranns sp 
Luljamis argenh- 
maculatus 
Lutjanus gibbus 
Lutjamis dodeca- 
eanlhvs 

Luljamis annularis 
Ivljanv8 sp 
Aprion pristipoma 
Diagramma ciassi 
spinum 1 
Diagramma sp 

Histiophoms sp 
D repan c punctata 


Tentacularia macjiei, T pillersi, 
Otobothrium dipsacum 
Gymnorhynchus gigas 
Tentacularia macjiei, T pill erst. 

Tentacularia macjiei 
Otobothrium dipsacum 

Telrarhynchus sp III 
Gymnorhynchus gigas 
Otobothrium balh 
Otobothrium dipsacum, Amphi- 
hua magna 

Tentacularia pillersi, Tetrarhyn - 
chus sp III 

Bothriocephalus h istiophorus 
Tentacularia pillersi 


Lethnnus ornatus 


Otoboth turn dtpsacum, O balh 


Chormemus lysan 
Ghonnemvs toloo 

Tnchurus saiala 


Tentaculana macjiei 
Tentacularia macjiei, Gymno 
rhy nch us gigas 

Tentacularia macjiei, Gymno- 
rhynchus gigas 
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FISHES ( coat ) 

Caeangidjg Cat am sp Tcntacitlai ta spiracoi ntiia 

Scohbrid;e Cybium gull alum Tentaculaua macfiei, Tdiarlnjn- 

clins peaisom, Gymiwihynchus 
gigas, Otobothuum balh Tclra- 
rliyiiclms sp I , Tehai h ynchus 
,p II 

Thynnus sp Tentaculaua spiraconnila 

Sphvr«enid e Sphyiiuiacominersoni Tetiarhynchus sp HI 

Labuid^e Cossyphns atillaus Tentaculaua macfiei 

PjLEUHoxECTiDiE Pteltodcs ei umci Tentaculai ta macfiei 

ScLERODEimi Baltics stcllat us Taitacularia rhynchobatuhs, T 

puma, T macfiei, Tetrarhyn- 
chus pa tdei aus, T balistidis, 
Otobotliuum balh 

Bahslcs mills Tentaculaua pinna, T macfiei, 

Tetiarhynchus bahstidis, Ota- 
bofJtriuiii thpsacuin, Tetrarhyn- 
clius sp 

Batistes sp Tctrarhynchus maiheri, Gymno 

rliynchus gigas 

MOLLUfeCA Pun iff sp Tentaeulana pinna 

The pearl ojstor (J/ar- Tentaculaua union if acini Tylo 

gautifeia inlgans) ccpbalum dt crania, '1 minus 


CCELENTER \TA Acromtlus rabanchalu Plerocercoid larvtc 



APPENDIX 


With reference to the names of the birds from which cestodes 
have been obtamed, I have m every case accepted the name 
given to the host by the collector 

Named birds vere frequently received from the Zoological 
Gardens, Calcutta , in other cases the name of the host was 
determined by the authorities of the Indian Museum 

Mr Norman B Kinnear, of the British Museum, has been 
good enough to provide the following remarks on these avian 
identifications — 


Name used in this 1 olume 
Francolmus vulgaris 


Paio mgnpenms 
Plerocles arena nus 

Crocopus phoenicoptenis 

C'rocopus phayrei 

Caccabis chulMr 
Pica rusiica 

Corvus macrnr/iynchvs 


Corvus splemiens 

A tragopan pheasant 
The common caccal ( Centro - 
pus rufipeinns ) 

Gallus ban I ua 

Gallus ferrugi neus 


G’rou pheasant 

Cypselus afjims 

furlur cambayensis 

Somett s Jungle-foul (bon- 
nerat’s) 


Correct name 

Indi'n black partridge, Francolmus franco 
hnus asue , Assam black partridge, 
Francolmus francolmus melanonotus (may 
be either) 

A melame aberration of Paio cnstatus 

Black-bellied or imperial sandgrouse, Pterocles 
orientalis 

Bengal green pigeon, Crocopus phamicoplerus 
pho’nicopterus 

Ashy-headed green pigeon, Dendrophassa pom 
padora phayrei 

Chuhar, Aleclons grceca chular 

Kashmir magpie. Pica pica bactnana , Black- 
rumped magpie. Pica pica boltanemis 

Corvus coronoides leiaillanh, Corvus coronoides 
culmmalus (Stuart Baker, Fauna Bnt 
India) 

Indian jungle crow, Corvus levaillanh levail- 
lanti , Common Indian house-crow, Corvus 
splendens msolens 

Tragopan sp 

The common crow -pheasant or coucal, Ceniro- 
pus sinensis 

Indian red jungle-fowl, Gallus gallus murghi 
(Indian) 

Indian red jungle fowl, Gallus gallus murghi 
(Indian) , Burmese red jungle fowl, Gallus 
gallus robmsom (Burma) 

Co mm on crow pheasant or coucal, Ceniropus 
sinensis 

Common Indian house sw ift. Micropus ajfims 
ajjmis 

The Indian little brown dove, Slreptopelia 
senegalensis cainbaienxis 

Grey jungle fowl, Gallus sonnerah 
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Name used in this volume 
A moonal pheasant 
Lophophorus refulgcns 
lied turtle dove 
Coj Ion liornbill 
Loplioccros gmgaltnsis 
Larus brunnen,ephahts 

Rostralula capcnsi a 
Upitpa ceyloncnsis 
Whistling teal 
P 7 iu’ acrocoiax pygtnans 
(~P jaiamcir*) 
Acndotheres a’bocinctus 
Fuhgula crislata 
Phcenicopterus loseus 
Tadorna cormda 
White cheeked bulbul 


Cnnujer Jlaieohis 
Ploceus atrigula 
Brachyplcrnus aurantivs 


The laughing thrush 

Trochalojitenun met ulionale 

Limosa belgica 

Pelican 

Snipe 

Snipe IGa’hnago sp ) 

Ctconia alba 
Woodpecker 

Urocissa occipitalis 
Eniberiza luteola 
Magpie 

Padd} -bird ( Herodias gar- 
zetta) 

Pond licion (Ardcola grayi) 

Tree pie ( Deudiocitta leuco 
gaster) 

To'anus hypoleucos 
Cu cuius van 

Spoon bill ( Platalea sp ) 

Sarcoyrammus indicus 


Correct name 

Impel an pheasant or monal 
Lophophonis impcjanus 
(Enopojieha tranquebarica tranquebarica 
Ceilongrci liornbill 
Lophoccros g> i icus gingalensts 
Indian black headed gull, Laras brimai- 
ccpbalus 

Painted Miipc, Roslratula capensis 
Cev Ion hoopoe, l p>apa epops ccylonensis 
Lesser 01 common u lnsthng teal 
Little coimorant, Phalacrocorax nxqer 

Collated mvna, Ethiopsar albocinctus 
Nyroca fuhgula 

Flamingo Pha mroptcrus ruber anhquorum 
Sheldrake, Tadorna tadorna 
Indian white throated bulbul, Crimper flaveo 
lus , \\ bite cheeked bulbul, Molpastes 

leucogcnys 

Crnnger tephrogenys Jlaicolus 
Eastern baa a, Ploceus passennus passerinus 
Brachyplcrnus benghalensis benghalcnsis, B 
benghalensis dihitus, B benghalensis punctx- 
coll 1 1 

Blanford s laughing-thrush 

Tiochalopterum jerdom mendionulc 

Li/nos i liniosa 

Pehcanvs sp 

Snipe, Capella =p t 

Snipe Capella sp ’ 

Cicoma cicoma 

The large a cllovv naped woodpecker, C'hryso- 
jihlegma Jlaunucha 

brocissa melanocephala occipitalis 
Bed headed buntmg, Emberiza ictenca 
Indian magpie , Kobm 
The little egret, Egretta garzetta garzeUa 

Indian pond heron, or paddj bird, Ardeola 
giayi 

Southern tree pie, Dendrocitta leucogaster 

Common sandpiper, Tnnga hypoleucos 
Common hawk cuckoo (Brain fever bird), 
Hicrococcyu larius 

If from India, Indian spoonbill, Platalea 

leucorodia viajo 

Indian red wattled lapwing, Lobivanellus 
indicus indicus 
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The stone curlew (Qdclicvc- 
mus scoJopni ) 

7 Strepsilas interpret 
The lesser sand plov er 


Sterna bergi 


Hie Indian stone plover, Euilnnus adioicmvs 
mdicus 

Turnstone, Aicnana mteip/cs 
Small Indian pratincole or sand plover, 
Glarcola lactea, or Ciriepidesmvs mongolns 
ati ifiovo 

Large ciested tern, Thalassent bcigt 


Plalycercus cumins 
Cacaiua mohtcccnsis 
Eclectus losatus 
Lonus lory 
Lorius gam this 
Lorws pectorahs 
Cficnopis atra'a 


!Not Indian Buds 
Rosalia 

Rose crested cockatoo, Kalatot. molvccensis 
Grand eclectus, Louus roratus 
Black capped lory, Donucella lory 
Scarlet lorv , Dovncella gamtlus 
Red sided eclectus, Lorms pedoiahs 
Black swan 



ADDENDA 


Spnnloculus niaveiisis Southwell 1025 (Figs 351 & 332 ) 

The -writer m 1925 erected a new genus and species foi a 
-norm "winch was presented, stained and mounted, and which 
was obtained from a ground-shark (Mustelus sp ) from 
Brisbane, Australia 

It was stated m the description of this worm that each 
bothridium w as divided into three loculi by tw o septa 



Recently five specimens of this parasite have been obtained 
from the spiral valve of CJnloscyflivm mdicum, Pearl Banks, 
Ceylon (Pearson) An examination of these worms shows 
conclusively that the bothridia are divided into two loculi by 
a single septum, and not into three loculi, as was stated m the 
original description The type-species conveys the impression 
that there are three loculi, but it is now clear that what was 
thought to be a septum is, m reality, the point of attachment 
of the bothridium to the strobila, a fact w r hich serves to 
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emphasize the necessity for examining quantities of material, 
both mounted and unmounted before arriving at a diagnosis 

The character-) of the genus" are therefore amended accord- 
ingly — 

Spimloculus Southwell, 1925 Head with four bothridia, 
disposed m pairs Each bothndium is armed with a pair of 
simple or compound hooks, equal in size, one hook situated 
near each lateral margm of each septum Genital pores 
marginal 



Fig 3V2 — Spimloculus nut intis Mature f-egincnt X 53 
(Original ) 

The genus differs from Uncibiloculans in the disposition of 
the bothridia and position of the hooks 

The worm measures about 2 5 cm m length and has a 
maximum breadth of about 750 /x It is made up of about 50 
segments , the posterior ones, w r hich are not gravid, measure 
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3 mm m length and up to 750 /x m breadth The genital 
pores aie lrregulaily alternate and aie situated a little behind 
the middle of the lateral maigin of the segment The head 
measures about 700 /x m length by 800 /x m breadth , it bears 
four bothndia ananged m pairs, each bothudium being 
divided mto two .loculi w Inch aie almost equal m size At 
the lateral extienntv of each septum there is a single undivided 
hook having the shape of a fish-hook with the following 
dimensions — Uutcr limb, 58 /x , iiinei limb, 80 /x , bieadth of 
the hook, about GO /x 

Accessory suckeis aie absent and tlieie is no neck 

There are about 180 testes, all of which are situated anterior 
to the cirrus pouch When fullv developed tlie\ aie cither 
globular, having a cliametei of about 75 /x, oi oval, measuimg 
about 110/x bv 70 /x 

The cirrus pouch vanes m shape fiom globulai to pvnform, 
having a diametei of about GO p, The cuius is a little dilated 
and appears to be ai meet w ith a few small spmc s A number 
of coils of the vas clefeiens he w ltlim the pouch Outside and 
antenoi to the pouch a short poition of the vas deferens lies 
coiled m the anteio-postenoi axis 

The ovary is bilobed, gianulai, and situated postcnoily, 
its shape varies rccoiding to w liethei the segment is elongated 
or not 

Fiom the pore the vagina inns parallel and antenoi to the 
enrus pouch, and this poition is frequently dilated At the 
median extremity of the pouch it turns and 11111 s postcnoily, 
often disposed 111 a number of coils, dilating into a small 
receptaculum semims, immediately postenor to which it is 
surrounded by a prominent shell gland 

The vitelline gland consists of a numbei of acini limited to 
the lateral margins 

The uterus was nidnnentaix m all the wonns examined, and 
consisted of a granulai mass miming 111 the antei o-postei lor 
axis and extending antei 101 h as fai as the emus pouch Its 
posterioi extremity is blind , the oviduct opens into it a 
little posterior to the level of the cuius pouch Eggs unknow n. 


Phyllohothiium giacile Weill, 1S55 (Figs 353 A 354 ) 

feynonjnis — Anthohotln nun mu iculntum DieMiig, lij(>3 
Anihocejihaluni t/iaciti Lmlou, 1890 
Ai thobotlu unn i/iauk, Lmt oil, 1890 
l'ht/llobot/ii mm tenti iti tint boutbwell, 1925 

From Dasybatus sp , Pearl Banks, Ceylon 
The w orms attaui a length of about 1 5 cm and a maximum 
breadth of about 300 y , they are very fi agile and are composed 
of about 60 segments, the last one havmg a length of 2 3 mm 
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and a breadth of about 300 /x The genital pores are situated 
in the posterior quaiter of the lateral margin of the segment, 
and are rrregulaih alternate The head bears four funnel- 
shaped bothricha each borne on a stout contractile pedicel 
Linton states that each botluidiuin bears a single supple- 
mental disk and aho a marginal row of small loculi Examina- 
tion of a number of specimens shews that the former may be 
present on some botliridia m one strobila and absent on othei 
bothridia in the same stiobila The marginal loculi do, m 
places, become cncular, and appeal as minute suckers 

The testes •which number about 60, occupy the entire 
field anterior to the cuius pouch, but they do not extend 



Fig 353- r’niUobothuvm tjiacile Hend Two bothridia show accessory 
‘-nuker* , all botbndia show crcnidated margins with the forma- 
tion of numerous minute margin il '-uchc.rs , / 34 (Ongmnl ) 


posterior to this organ The emus pouch is very large and 
almost globular, extending nearly to the middle of the segment, 
its internal extremity turning posteriorly It contains many 
coils of the vas deferens The cirrus is* armed Internal to 
the pouch the vas deferens dilates into a seminal vesicle and 
then contmues anteriorly as a mucli-coiled duct for a distance 
of about 70 /a 

The ovary develops late and is situated in the posterior 
fifth of the segment It appears bilobed, each half being 
laterally placed between the follicles of the vitelline glands, 
and is thus very difficult to make out Each wing sends a 
process towards the middle lme, from the junction of these 
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processes the oviduct arises and proceeds posteriorly to join 
the vagina 

The vagina runs in fiont of the cirrus pouch and has a 
diameter of about 10 /j. only, including its thick vail When 
it has proceeded bej ond the median axis it suddenly widens 
in diameter and curves postenoily, proceedmg in that direction 
until it reaches the ovai v 

The vitelline glands are ananged m two rows along each 
lateral margin They mcrease greatly m size as they proceed 



Fig- 054 — Pliyllo’iothi nun qiacile 
Matin o segment, X 48 (Original ) 


posteriorly, and attam their maximum dimensions at the level 
of the ovary and behind it These posterior follicles of the 
vitelline glands can easily be mistaken for the ovary, v Inch 
latter organ, however, develops much later The vitelline 
ducts are very difficult to see m v hole mounts The shell 
gland ( ? ) is situated posteriorly and is very small The uterus 
begins as a coiled canal w Inch becomes sinuous as it proceeds 
forwards until it reaches the anterior extremity of the seg- 
ment Eggs unknown 
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Raillietma (Raillietma) maplestonei, sp n (Fig 355 ) 

From a macaw , Zoological Gardens, Calcutta Maplestone 
The length of the worm is not known, as the material 
consisted of a number of fragments, some with heads It is 
estimated, however, thdt it measures from 3 to 4 cm and has 
a maximum breadth of 2 mm All the segments are broader 
than long , the genital pores are unilateral and situated near 
the middle of the lateral margin of the segment 

The head has a maximum breadth of 350 p The four 
suckers, each of which has a diameter of 90 p, are armed with 
several rows of minute hooks The number of hooks on the 
rostellum could not be counted definitely, but it was estimated 
that there were from 200 to 250, they are arranged m 
a double row, each hook having a length of about 14 p 



Fig 355 — Raillietina maplct,lonei, n sp , X 85 (Original ) 


There ic a short neck measurmg about 750 p A portion 
of the neck and the whole of the head are covered with 
extremely minute spines 

The excretory, nervous, and muscular systems were not 
investigated 

Male Genitaha The male and female pores open separately 
at the base of a minute cup-shaped genital atrium and the 
vas deferens is situated m front of the vagina The cirrus 
pouch is globular, very small, extending only about one-third 
the distance to the poral excretory vessel The vas deferens 
reaches almost to the middle of the segment and is surrounded 
throughout its length with a conspicuous granular prostatic 
gland There are m all about 48 testes , on the pore side 
there are about eight, all situated behind the vagina, and 
most of them lie lateral to the minute internal ( ? dorsal) 
excretory vessel Aporally there are about 40, of which 
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about 13 are situated immediately lateral to the minute 
apoial ( ? dorsal) excretory vessel, the remainder lying median 
to it No seminal vesicle was observed 

Female Genitalia The ovary is placed asymmetrically, quite 
markedlv on the pore side , it is fan-shaped and composed 
of numcious cylindrical bodies Its axis forms an angle of 
about 45° to the trausverse axis of the segment A con- 
spicuous shell gland lies at the base of the ovai y Immediately 
behind the lattei organ is a somewhat globulai vitelline 
gland piesentmg a refractile gianulai appeal ance The poial 
extiemity of the vagina is definitely glandulai Near the 
ovai v the vagina dilates into a leceptaculum semims 

The egg capsules extend laterally beyond the excretoiy 
vessels on both sides each contains ftom tlnee to seven eggs 
I have been unable to determine either the species or the 
genus of the host from which this norm was taken It 
appears, however, that macaws are limited m distribution 
to South America, and one mus + assume that the bird was 
imported to the Zoological Gardens m Calcutta 

The table on p 2o5 gnes the puncipal characters of species 
of Railliaiina which have up to the picsent been recorded 
from Psittaciformes, and the major points m which they 
differ from the new species described above are indicated by 
an asterisk It will be noted that the species microscolecma 
and psiltacea arc closed lolated to majilesionei , n sp,and also 
that the species aruensis differs principally in having the 
' — muckers unaimed It appeals desnable to call attention to 

the fact that, as the spines on the suckers are deciduous, 
it is not always safe to presume their absence, especially 
in gra\ id worms, unless several heads are available for 
examination 1 
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Acanthocirrvs, 170 
acanthotnas (Teams) 7 
Acoletdse, 2, 198 
ncollis (Anomotroinn), 
1G4 

acridothendes ( Tcema ) 
129 

aqqptica {Tama), 122 

affine (Eclnnobotlmum), 

207 

agama {Tama), 76 
again ee (Oocboristica),01 
alba (Monies v), 41 
Ain dnlia 194 
Aninbilndie, 2, 194 
aweucana (Dioichis), 

147 

Amccbotaeun, 1 54 161, 
amplnsbctt ta, (Ooclio- 
ustica), 64 

Amphoptc) ocotglc, 201 
anntiua ( R nllictilia), 106 
annmdalei (Hymeno 
lepis) 1 IS, 139 
annandalei {Wcudandia), 
139 

Anomotrema, 15a, 103 
Anoplocephal t, 20 
Anoplocephalid'e 2, 25 
Anoplocepliiilinna, 25 
Aphanobothiium, 194 
Aporina, 20,45 
an tius (Pentorclns), 

171 

ar^/ciosCPentorclns), 171 
armata (Paini i), 7 
armata humana (Team i), 

7 

articum ( Noioboth i urn), 
151 

aruensis {Davawca), 78 
aruensis (Raillictina 
[R ]), 78 
Toil n 


? asymmetries (Hymeno- 
lopis), 147 

asymmctrimi (Dngono- 
botbnnm), 214, 215 
auriculatum ( Anthobo 
tlinum), 251 

avicola { Cittclama) 43, 

110 

Antellina, 49, 53 


hnibara (Ci>o inottinia), 
159, 1G1 

benedom (Moniezn), 57, 
49, 40 

benedom ( T<cnia), 40 
Bciticlli 2b, 45 
bifaua (Cot lignin 9 ), 107 
hiiminici (Kullielma 
[F]) 100,101 
hoi si (IOolimobol brill hi) 
204, 201. 

Botin uliotrema, 201 
Bothnotceiua, 74 
botrwphtcs ( Benia), 74, 
100 

Brochnrcplialus 199 
biotogeiys (Cntngma), 

107, 100 

bin wE't(Oittotajma), 42 


calva (Dnuunca), 91 
calva {Tteiua), 91 
iimpilnnciistiotn (Di- 
lcpis) 155 

campylancristrota ( la- 
ma), 135 

caninum (Dipjhdium), 
175,1.70 

cams ( Cysticcrcus ), 7 
cams laqopodis {Tania), 
100 


cnpillaroides (Hyuieno- 
lepis), 147 

e ipillaroides [ JVardittm], 
147 

caroh (Hymenolepis), 
132 

enroll (leenia), 132 
carnnm (Pmoma), 47 
caiennfa (Amibilia), 104 
catcnatwm {Apkanobo- 
thrium), 104 
celebensis ( Bavainca ) 77 
celebonsis (Emllietm i 
[R ]), 77 

relebeneis vai pauri- 
t ipsulata (Rmllit ini i 
[it]), 90 

rrl/n/oste ( Ci/sticcrcus ) 

21 

centi ipunctnta (AtiIpI- 
Ima), 53 

rentupumtata (Avitei- 
linn), 57 

cent ri punctata ( S tdcsia) 
57 

centi opi(Railliel ina [S ]), 
97, 08 

ccntrurnm (Phyllobo- 
tln min) 251 
ccrcopilheci (Bcrtiella), 
44 

each alls (Ccnumis), 16 
ccrehrahb {Hydatxgcna) 

' 1G 

each) ahs (Tirana), 16 
cestiullus (Raillietina 

[S]) 97 

ceilomcn (Raillietina 

[!’]). 94 

cbandleri (Monopili- 
dmin), 179 

Choanotsema, 154 159, 
IS! 


s 
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Oifctotffinia, 26, 41 
clausa (Hynienolepis), 
118,120 

clerci (Hymenolepis), 
119,144 

clerci ( Wardmm ) 144 
cccnurus ( Polyccpkalns ), 
16 

camw us (1 ccnia), 10 
colim (Davamca), 78 
cohni (Raillietina [It ]), 
78 

? collaris (Hymenolepis), 
146 

collo bicvissimo (Tamm), 

18 

columba (Hj mcnolepis), 

131 

columbac (Momenta), 47 
colmnbac (Paionm), 47 
omicr/a (Boitiella), 44 
conferta {lama [Ilcrtia~]), 
44 

conjuqcns (Mouiezia), 40 
’constncta (Anomo- 
tienia, 105 

contortn. (Rnilhetnia 
[P 1) 97 

cordaUt (Hi/dafigcna), 14 
coronula (Dicranatamc), 

132 

coronula (II\ mcnolepis) 
IP), 1 >2 

eoionula (lanta) 132 
coronula (Weinlandm), 
132 

corvina (Itailliehnn [P ]), 
93 

Cotugm v, 70, 107 
cra«s<7(IIyrnenolcpis) 119 
crassicop-- (Ooclionstica), 
02 

crassiculln, (Momenta) 40 
irassicolhs (Turn) 18 
ciassicollii, var nova 
(Momcria), 40 
cruoiata(Raillietin i[P 1), 
93 

cryptobothria (Oocbo- 
ristica), GO 
Cryptoci/stis 175 
cucurbitma (Tanna), 7, 9 
ci neala (Amoebotuma), 
105 

cuncaia (Dici anotama), 

165 

cuncaia (Tania), 159, 
165 

cunenta var nervosa 
(Cotugma), 107, 113 
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cuneata var tenuis 
(Cotugma), 107, 112 
cumcuh ( Cxnurus), 20 
Ci/clopliyllidca, 1 
Cycloiobida, 155, 173 


dahmica (H\ menolenis), 
129 

Davainea, 70, 72 
davamca - tUiagona 
(Monoccrcus), 74 
Davaineidte, 2, 69 
Duvainein e, 69 
decacantlia (Chotino- 
treni.i), 159, 160 
delalondi (Aporma), 45 
delafonch (lict(ia), 45 
delalondi (licit iclla) 45 
delalondi (lama), 45 
Deltocei as, 155, 172 
Dcltolcras, 154, 
dendrocitta (Rhabdo- 
metra), 186, 188 
dentata (I'rcma), 7 
Diagonobothnum, 214 
Diet anotama, 118 
digonophora (Cotugma), 
107 

digonophoia (Tama), 
107 

Di 'pididx, 2, 153 
Du ’ nida , 153 
Dilcpi. mx, 151 
Dilepis, 155 

diminutn (Hymenolepis), 
118,119 

dnmnuta (Tania), 119 
diminuioidcs (Hytueno- 
lepis), 119 

Ilicccocestidco, 1, 202 
Dicccoeestus, 202 
Diplacanthus, 118 
Diplochctos, 103 
Riplopostbe, 197 
Diplopostlndie, 2, 197 
Dipjhdunx, 154, 175 
Dipylidium, 1 75 
Discocephnlum, 212 
dispai (? Neniatotroma), 
194 

dispai (lanta), 194 
Drcpamdotama, 118 


cclunobothi ida (Raillie 
Una [F )), 100 
echinobotliuda (Tama), 
100 


Ecliinobothrium, 203 
echinococca (Txma), 12 
echinococcus ( Eclnnococ - 
cifer), 12 

echinococcus (Trenia), 12 
echinococcus (Trenm 
(Arkynchotanxa)), 12 
echinococcus (Trcim 
(EJunococciJu)), 12 
echinococcus (Txnia 
(Echinococcitb)), 12 
Eciimoootila, 149 
cqtn (lama), 30 
equina ( Tama), 27, 30 
eiostus (Pi osthccocotyle), 

erostns ( Dliynchotania ), 

erosu is (Tama), 201 
erosh is (loti abothi ius), 
201 

Edlclrabothium, 201 
expansa (Momezia) 37, 
39 

expanda (Tama), 39 


facilis (Railhetma [P]), 
96 

fnniosa (Railhetma [R ]), 

88 

fai cinnnalis (Dipla- 
cantJws), 129 
iarcminatis (Hymenc - 
lepis), 129 

faicvmnahb (Tania),' 
129 1 

faicuninosa (Hymeno 
lepist, 119, 129 I 
laiciminosa (Tama), 

129 

faiciimnosa ( JPcinlau - 
dia), 129 

fasciata (Hymenolepis), 
146 

fasciola) is (Cysticci cw), 

18 

fasciolnris (Finibiiann) 
151 

fastigilla (Cotugma), 107, 
111 

fatnlis (Raillietma), 
104 

fihrnta (Ooclioristica), 67 
fictiua (Himenolepis) 
118, 141 

ficticia ( IVcmlandia), 141 
Ogmata (Oochoiistica), 
66 

Pimbriarnv, 118, 151 



(1 ibraIis(R ullietinn [R, ]), 

so 

(latcida(RuIlu.tina[R ]), 
&S 

Jlaiomacidala (Tcenw) 
119 

flaiopunilafa (Ilymono- 
ltpis), 119 

/laiopuiula/a (Lepido- 
h ;«s) 119 

llnvopunclat«( Ttenia),! 19 
llu\a (Rulhotm i), 10') 
li ledbcigu i (Rullietina 
[R ]), 70 

liiedbvrgui ( r<ema), 70 
b’lihiimnncUa (— Jolin- 
stom i), 74, 99 
iuhimttimi (Cottignia), 
107, 108 

I ilium mm ( Ditvaivca ), 
81 

fubrmanm (Raillietnm 
[R])31 

liiiKbii8(Ruillictina),103 
hilt ita (1J\ mctiolepis), 
110 1J4 

furcita (/ cjndotuas), 

184 

fmcata ( Vania.), 1 14 
hm ita (ttcuiltutdia), 
134 

lusi (Ily mcnolepis), 110, 
124 

lust (Tania), 124 


giugeri (Mnlliccps), 22 
g ugeri (i'tcniu) 22 
gnlbvdcc (’ Clionuottcmn), 
102 

galbul'Xi( lama), 159,102 
gallmarum (Monopyll- 
dium), 180 

galhn irum (Soutbwelha), 
180 

gervnisi (Pipylidiutn), 
170, 177 

giginlea (Anoploco- 
ph via), 27, 32 
gigantea ( Vlar otcenia), 
62 

gigantea (Schizottema), 
32 

gigantea ( Ttenia), 32 
glubweps ( Anoploccphala ), 
30 

globiteps (Tama), 30 
globipunctata fStdesi v), 
50 

globipunctata ( Tania), 
50 
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gouglu (Aiittllini), 53, 
57 

grvcilo ( Anthobollii turn), 
251 

gi Kile (Antho'-cphalum), 
2)1 

gi icile (Phyllobotlirmm), 
251 

gt vcilis(-O) cpamdolesma), 
130 

gncilis (IIj monolcpis), 

1 IS, 130 

gi icilis (lama), 130 

giacilis (II ctn/andia), 

130 

granulosus (kclanocot- 
cus), 12 

Giypoihyiichtis, 155, 
170 

Gjroccehn, 199 


humana ai mala (T cm v), 
7 

lijd digena (Tuii t), 11 
hi/daiu/ena (Tamm), 18 
hydalulti (Hi/dia), 1 1 
hgdiopicus (Lumbiwus), 

11 

Ily nciiolepididx, 2, 116 
Iljmenolepis, 118 
liymenolcpis - duninutw, 
(Cystica cus), 119 

It/c> olcsma 150 
incognita(Tli\s mot un v) 
03 

indie i (II ullielm v) 103 
mermis ('Iren ill), 9 
incrpcctata (Iljmeno- 
lepis;, 122 

liifundibuliformis (Cbo- 
•ii lot uim), 150 
wfundibiihfoi mis (Ihe- 
pamclottema), 15*) 
liilundibuhloi mis (Mono- 
pyliditim), 159 
lnlundibulilormis (21c- 
ntu) 159 

in fnudihuhjoi mis vai 
phasianoi urn (1 tenia), 
7*» 

infundibulum (Chomo- 
tDma), 159 

mnominata (Ghoano- 
tDma), 101 

zinemy>5v(Hvmenolepis), 

144 

intei rupius (Hymeno 
lopis), 144 
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Join stoma ( = Fulirwan 
noito), 99 


kotnpi ( Dtlcpis ), 127 
kempi (Hj menolopK), 
118 127 

Loikoi (Emllietinn [F ]) 

100, 102 


1 cvis (Diplopustlie), 198 
lo;vis (Ttenia), 198 
l-vliorei (Avilclhna), 5 i 
55 

lamclltqcia (Amabilia), 
132 

lamelligera (Amabilia) 
194 

la iiolligcia (lama.), 
194 

lam,eolata (lhcpanulu 
ItPina) 121 

lanceolata (Ilymuio- 
leppi), 1 13 121 
I inccol ita (Tama), 121 
lata (T cum), 0 
Latoupoius, 154, 157 
latifions (Momezi i), 40 
lalissnna (Anoplo- 
cepbnla), 32 

lahssima (Vlayiotmmu) 
32 

lalissnna (Scbico/tsmn), 
3 2 

Lcpidotuas, 118 
lepouna (Tama), 42 
Icptocephala (lesma), 
119 

leptosoma (Rnilhctm v 

[R]), lb 

leptosoma (Ttenia), lb 
hguloidcs (Di cpamdo- 
Itenza), 132 

liguloules (Ilalysis), 132 
liguloules (IlymenoleDi-) 
118,112 

liguloules (Tama), 1 32 
liguloides (Wcinlantha.) 
132 

lincata (Halysts), 100 
lincaia (Tlycliophysa), 
190 

hiicaia (Ttenia), 190 
hneatus (Mesoccstoide") 
190 

Linstowm, 59 
Linstow lime 25, 58 
hlteiaius (? Mesoces 
toides) 190 
longa (Flagiotama), 32 
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ongicolle (Ecliniubo- 
lluiuiti), 209 
lon</ivi (11} monolepis), 
122 

lowzoivi (Ga,itin us), 20 
lucid i (Meta olnstliLa), 
185 


matiopcos ( Acanthi ) - 
cants), 170 
laavpcos (Di/ipis) 170 
maciopco (Tania), 170 
ii acrosplunetu (Dili ji s), 
157 

i ignu (Auoplocepli il-), 
27, 30 

uugnu (Tien in), 30 
magnet (Tama), >2 
nmgna vm gigavtai 
( Vuoploi oph ilu), >2 
luugiucii ios i iCIiomo- 
liifliu), 159, 102 
in ignisoinum (Pm i u os- 
triim), 108 
M ilik 1 175, 18o 
?rt«/(eHs(Fmibi mn i), 151 
m iiuilltiu i ( luopio 
cepli il i), 7, d l 
nmmillan i (Anoplo- 
cephnluults,), dO 
in mill] mu (Pm aimplo- 
cephala), dO 
uuumll mu ( Tama), dU 
nmiiubiiitu (Auoplu 
cepb il i, 27, do 

mapltstonoi (11 ullic- 

Un i [It ] ), 254 
niaigiu-ti (Oolngnm), 
107, 110 

maiginata (T'cuiii) 1 1 
mm motie (Cittotrem i),42 
maimotcE ( C/enotania ), 
42 

vuirmota (Momezia), 12 
mat motie ( Tama), 42 
maveiiBis (Spmilodilus) 

249 

me aider (T ima), 2 1 
mediei (Hymcnolepib), 
119, 13 i 

undid (Tama), 135 
niedici( Wcinlundia), 135 
uiechoi an tllata (j'iliiii 
(Cqsiotanut )), ') 
mechoianellata (Xtenia), 

9 

megcdhyUei a (Ilymeno- 
lepis), 132 

megaloon (Tania), 119 


meg iloicliib (Di cpanulo- 
iniitii), 1 i(i 

nitg iloi tins ( Ilymcmi- 
lepis), lib 13(i 
meg iliuehis(7VtHi«), 13b 
ineg iluit Ins (JPtin- 
lavdta), I3(i 
Mtaoctstoides, 1S9 
Mtsocostuidid e, 1, 189 
liiemiebis (“lies lets 
tmdes), 190, 192 
Moti oliustlns, 181, 385 
l inidvic-pli il i(lIynidio 
ltpis), 140 

lllld ObdlloLllI l ( Duvet 

IJlLtt ), 77 

nildusi nlaimi (It iilhe- 
Lin i [It ] ), 77 
line osoiu i (l‘iocbo,mo- 

I LIU l), 181 

minima (Rlomezia) o9 
nit it imu ( Tama) 119 
inmutismni i (ilimcno- 

ltpis), 1J9, 112 

mniuti'Sini i (Wunlan 
dm), 142 

im/ui (> Fmibu n 1 1 ), 1 51 
mitiiitu (Fitnbtt in i), 151 
.loniozi.i, 2(>, 17 
Vo will)} n/ /it m 1 0 
ionopi lidiiiin, 175, 17 v ' 
jSJonoptJiiliiim, lbO 
iiivsun.il (OittuliLi i ij, 12 
niiillio ps (j\Iu//inps) lu 
•nuliictps (Ti n i) 10 
multiple i ( 1/ nltipf c i ), 10 
multiplex (1' mi ) 10 
miiiini (11\ iiiouolt pis) 
122 

mm mu (Lcpnfotnas) 

' 22 

mm mu. (Taunt), 122 
mm n> hepatitic (label 
via), 13 

nngpuiLims (Hdillieuni 
[Ji ] ), 8G 

naja (II} inenelcpis; 1 ib 
nana (H) iiiliiuIi pis), 122 
liana (lama), 122 
nana vu paicuiu (lli- 
menolLpiB), 122 
nauiib ( Diplacunthiib ), 

122 

Nun itoticnia, 194 
Nem itotmiudro, 2, 19 i 
neumanm ( Mont zm), 40 
nova-gurnetE (Dicoculos 
tus), 202 

novella (Tujum), 14 


ohlongiurps (Moniezm), 

utcluku ( Dioiclns ), 132 

* oUocanlJin (Cltoano- 
lienia), 14S 

ocdiciu urns (M ilik i) 183 
osilei/l (Dipi lidium l, 170 
ouialuiidistiota (Ojclor 
cbida), 173 

omal mcustiotu (lama), 
173 

Oocbonstica, 59 
Opln j OLotyle, 1 14 
OpInjoLiitiliii l 09,114 
oi liu ala) ib \IItjdiil tgena), 
11 

oi nit Ilium (DUtoceiaa), 
172 

ovuius(Po!i/ccplialus), 10 
ovipuricns (Cgbhcci cm), 
21 

ovipai us ( OgUioei cits ), 21 
o vi b (Ci/btioci-uis), 21 
oi is ('lamia), 21 
uwem (Pilleisia), 211 


Pai at/ioanotaiua, 159 
J p nudiso i (Itaillieliun), 
100 

puidovi (Gyioiteliu), 
199 

pm admits (Di oihouphu- 
hts), 199 

pm u liinoliol/ii ala (Da va- 
luta) 100 
P u om i 2o 10 
P irouu Uu, 74 10 
P uuiLt min t, 1 j4, 184 
pin la eMounzi i) 40 
l* innosUmn, 155 107 
pm \ itincm it i (Itullie- 
tm i [1? ] ), S4 
pectiuata(Citlota,ni'i), 42 
poetinati ( Gtcnottenm ), 
42 

pcctm il i ( 1 lontc-ta) 42 
palm iti ( Dentil), 42 
pa l maium (Dipglidium), 
42 

pell mida (Monio/i i), 40 
1 cU uuda (Tajni i), 7 
Pdiloi clus, 151 171 
poi fob il t (Auoplotc 

pliul i), 27 

jili toll ita (Teema), 27 
perpleva ( 0111010 . 11111 ), 42 
pel plew ( Ctenotcenia), 42 
pliuliid ocorax (Ilnneno- 
lepbis), lib, 14d 
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plinlaciocoiaa (IVetnlan- 
tha), 143 

pileatum (Discoccplm- 
luiii' 212 
1 ’illeibia, 211 
pisiioi 11118 ( Cysticeicus ), 
14 

pisiforims (Th/dahgena), 
14 

pruloi mis (Tuna) 11 
pieilm Mils (Kcstcai ta), 14 
pi i mi (Finibi laim), 1 51 
plan issi«!i/(Moniezia), 40 
pkwnnma mu lobata 
(Momizia), 40 
phcata ( Tanut), 30 
phcata \ li pcdiculala 
(Aitoplotiph ilu), 30, 
jihc/ita mu ustncta 
tAnoplocepliala), 30 
phcata ini scivci (Ano- 
plm epli »la), 30 
plicafa \ai stianqulata 
(■Vnoplucepliala) 30 
poli/calcaiia (Davainea), 
‘13 

’ polycalcaria (Ttcnu ), 
poljLlin]n(Davaiitca),80 
pohthilix (Railhotina 

[R ]) 80 

puhpnm pints ( Ecluno - 

coccus) 13 

polyorchis (Deitta), 44 
l J i echo mot'cnia, 175, 
118 

pio^lottina (Da\, mien), 
72 

pioglottm i i ai duhla- 
imi'is (11 u linen), 72 
Vt osthccoLOt ylc, 201 
pseudo - cttcuiiie i ma 
{lama), 100 
pseiidoeiliinobothi id • 

(R ullii tin i [ K ] ), 101 
psemloclli plica llama), 
100 

Ph/cJiophi/sa, 189 
pusillub (Griyporhyn 
elms), 170 

pip if oi mv>(Ci/s/zcei cits), 7 


i /uadi (f/'ci (Cittoteem i), 42 
qitiidt ilubaia ( 7 tenia), 27 
qu idi itesticiil ita(Railhe 
uni [R]), 87 


Rulliehna, 70, 74 
Rinllietina (subgen ), 74 
liansomia, 74 


rclicta (llymenolepis), 

119 

i elicta [Tib ma) 119 
1 1 sti icta ( Anoploccpliala), 
30 

i etract i ( Puna), 22 
roynoldsa) (Railhotina), 
103 

Rli ibdoniclia, 184, 180 
llmiopten, (Echmobotb- 
nuin), 208 

rosseten (Echmocotylo), 
140 

l ngosa 111) monolepis), 

120 

rustu i (llymenolepis), 
1 18, 141 

luslica (Wcinlandici), 

J41 


sigmata (Taenia), 9 
sall/n (lletlia), 4 1 
satqri (Bcrtiel! i), 44 
so in (Cotugma), 107, 
113 

septnna (llymenolepis), 
119, 12) 

seriahs (Cannius), 20 
set lalis (Co mu us), 22 
seiinhs (Muhiptci), 20 
8oi mils (IjEina), 20 
scipcntifoi mis ( 1 anna), 
162 

seuata (Tuna), 1 J, 18 
set lata cants domesttci 
ami milpis (Taenia), 14 
soxcoronatum (Dipy- 
lidiuin), 175, 178, 
sigmoides (Ooclioiisticu), 
65 

simple), (iriinenolcpis), 
119,137 

simplex ( 0 einlaniha) 137 
SKrj ibiniu 74, 97 
bocialis (Vcsicai tu), 16 
solitana (Iluncnolepis), 
119 142 

soli! ma ( Wcinlamha), 
14 2 

solium ( Hnh/sis ), 7 
solium ('1 tin i), 7 
solium (Tuna) 9 
solium (Taenia (Cybto 
tcenta)), 7 

Southwelli i, 175, 180 
? Species (Anoploce- 
ph ila), 36 

Species (Cestoch), 215 
„ (Chomotamia), 
163 


Spec ibs (Dilepis), 157 
,, (Dipilidium), 

178 

,, (Dithyndium), 
193 

„ (Hymenolcpis) 
119, 147,148 
„ (Lmsloiuu), 59 
„ (Raillietma), 

105, 106 

„ (Taenia), 16, 18, 

24 

splienoceplml i (Ily mcno- 
lepis, 118, 131 
splieuocepbala (Tama), 
45 

sphenocephala (IVcin- 
landia), 131 
sphenoides (Amoebo- 
txma), 165 

sphenoides ( Dicrauo - 
t tenia), 165 
sphenoides (Tama), 

165 

spmosa (Jlymenolepis), 
119, 124 

spinosus (Latei ipoi us) 
157 

spiralis (Raillietma 

[II ] ), 79 

MiJesia, 49, )() 
studei i (lid ha), 44 
studeu (Beitieila), 44 
stylosi (IlymouoIepiB), 
137 

suis (Cydiccrcus), 7 


Tuna, 7 

tama-dinnnuta ( (Jipli- 
ceictts), 119 

tTjnnefoimis (Hydali- 
geua), 18 

tieniaformis (Tama), 18 
TrcniidT;, 1, 2 
Ti nioidea, 1 
Tavfikia, 167 
tcnuicollis (Ci/bl iierctt s) 
11,21 

Teti ibothrndae, 1 201 
Tetrabotbrius, 201 
tetiagona (Davainea), 

74 

tetngon i (R ullietin i - 
[B]) 74 

tetragona (Tania), 74 
Tbysniosoma, 49, 50 
TbysanObOinin®, 25, 49 
Tliysanotaenia, 59, 68 
tomica (Rhabdometra), 

186, 187 
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torquala (Houtlugnta), 
84 

toiquata (Rnillietma 

[R ]), 84 

lingopam (Rntllictina 
[P ]), 95 

/iaWuci<?/7(Moinezm),40 

ti tangulaus (Moniezia), 
40 

triqonopho) a (Moniezia), 
39 

Tuoickis, 11S 

U opicus (J)otkrioccpha- 
his), 9 

(ypus (Rclnnobothmnn), 
204 

nrilensis (Echniocotylo), 
149, 150 

urogalli (Rmlliotina 
CP]), 91 

uiogalli (Tcsnia), 91 

uti iculm is (Hydatigena), 
14 

ntriculcnta (fh/daiigcna), 
14 


varesma (Tama), 119 
rauahtlis (Oittoiomia), 
42 

vanabihs (Ctcnotama), 
42 

vauabihs angusta (Citto- 
ticmnl, 42 

vai laid is tmbi icala (Cit- 
totuia), 42 
vai tans (Davainea), 

72 

vesicular i s cci cbi ma 

('l\mn), 16 

i csiculaus a ant la ( Vcr- 
mtij, 11 

t esiculni is mans ( Ver- 
mis), 18 

vesiculous pisifoinns 
( Verms), 14 

vcsictdat is socialis ( Ver- 
mis), 16 

vcsicitlaus tunitcfonnis 
(Vermis), 18 
vetcrinoi um (Echino- 
coccus), 12 

vittata (Stilcsial, 50, 51 


volvulus (Anomol cum), 
163 

volvulus (Viplochctos), 

163 

v ulgai is (Anoplocoplialn), 
32 

vulgans (Plngmtmnm), 
62 

vulgaris (Tcema), 7 


walkcn (Eipj helium), 
176 

Waidinm 118 
Wcindlandta, US 


zebi m ( Anoplocephala), 
30 

zebue ( Tama), 30 
zpjlamia (Opbrj oootyle), 
114 

ro3teiopis(Hyuienolepis) 
118, 137 

zosteiopis (Weuilandur) 
137 




